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Abstract

The authors report imaging findings of spontaneous thymic hemorrhage, which is a rare
entity in infancy, in a 4-month-old boy with congenital factor VII deficiency presented
with acute respiratory distress and anemia. Widening of superior mediastinum and
left pleural effusion were detected on the chest radiograph. Ultrasound and computed
tomography of the chest revealed diffusely enlarged thymus with heterogeneous
parenchyma from poorly-defined areas of altered echogenicity or attenuation. Vascular
flow was depicted within the abnormal thymus in color-mode sonography. The
spontaneous involution of thymic abnormality seen on serial ultrasonography
confirmed the diagnosis of thymic hemorrhage, resulting in avoidance of further
unnecessary imaging or invasive procedure.

Keywords: Thymic hemorrhage, Spontaneous hemorrhage, Bleeding tendency,
Factor 7 deficiency, Infancy, Thymus.
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Introduction

A normal thymus gland in children may occupy a large proportion of
mediastinum, seen on a chest radiograph without causing symptoms. Normal
thymus from ultrasonography shows rather homogeneous medium-echogenicity
with some high-echogenic dots and short strands, and minimal internal
vascular flow[1]. Normal thymus from CT reveals homogeneous density with
mean attenuation value of about 36 HU on unenhanced phase, and homogeneous
enhancement after intravenous contrast media injection[2]. Spontaneous thymic
hemorrhage is very rare in pediatrics, and even rarer in adults, but it could be
a life-threatening condition. The etiology of thymic hemorrhage is usually
unidentified, but bleeding diathesis particular from vitamin K deficiency is
mostly believed to be the cause in neonates and young infants. Due to its rarity,
there are not many reports of its imaging findings. To our knowledge, there were
eight reported cases of spontaneous hemorrhage in normal thymus with presence
of imaging findings in perinatal and infantile period[3-9], and only three reports
in adults[10-12] in English literature. The authors report a 4-month-old boy with
thymic hemorrhage from congenital factor VII deficiency and describe imaging
findings of his thymus.

Case report

A 4-month-old boy was presented with fever, irritability and poor feeding for
3 days. He was first admitted to the hospital at age of 4-day old due to acute
subdural hemorrhage and had been diagnosed with congenital factor VII
deficiency. His blood tests at that time showed anemia (hemoglobin 7.4 g/dl), a
low level of platelet count (134,000/mcL), isolated prolonged prothrombin time
and a low level of factor VII (<1%). The duration of the first admission was 31
days. The treatment after discharge was regular fresh frozen plasma (FFP)
10 mg/kg intravenously, three times a week.

This time was his second admission. His blood tests showed anemia
(hemoglobin 7 g/dl), a mildly elevated white blood count (10,370/mcL) and a
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normal platelet count (397,000/mcL). A 2-mm-thick acute subdural hematoma
at the right parietal convexity was detected from the CT scan of the brain. On
the next day, he developed tachypnea with a respiratory rate of 60/min, with
subcostal retraction and a decreased breath sound of the left lung. His chest
radiograph showed a widened left side of superior mediastinum, partial
atelectasis of the left upper lobe, and the left pleural effusion with obscuration
of the left hemidiaphragm. These abnormalities were not seen on his chest
radiograph during his first admission (Figure 1). The cause of the mediastinal
widening was uncertain, and the differential diagnoses were mediastinal
hemorrhage, mediastinal mass, and rebound thymic hyperplasia.

Figure 1. The chest radiograph of the 11-day old (A) from the first admission showed a normal
cardiac size, small thymic shadow, and clear lungs. The chest radiograph on the second admission
at the age of 4 months (B) showed a widened left side of the mediastinum reaching the lateral chest
wall with an inferior bulging contour (white arrow). There was partial atelectasis of the left upper
lobe with a small area of aerated lungs (black dashed arrows) superimposed on the lesion. There
was the left pleural effusion (white dashed arrow) causing obliteration of the left hemidiaphragm
and the left costophrenic angle.
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Chest ultrasonography on the same day revealed a large heterogeneously-
echogenic mass in the left thymic lobe, with a few vascular flows within that
thymic lesion (Figure 2).

Figure 2. The ultrasonography of the chest (A) showed a 4.7x4.4 cm heterogeneous hyperechoic
mass-like lesion in the location of the left thymic lobe. (B) There were a few foci of vascular flow
within the lesion in color-mode sonography.

The single-venous-phased CT scan of the chest on the same day showed an
enlarged thymus gland with preservation of a thymic shape, but had heterogeneous
parenchymal enhancement with multifocal poorly-defined areas of hypodensity
(Figure 3). The attenuation values of the areas of hypodensity and hyperdensity
were 57 HU (probably a recent hemorrhage) and 89 HU (probably an enhanced
thymic tissue), respectively. Complete atelectasis of the left lung and the left
pleural effusion were spotted.
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Figure 3. The venous-phased chest CT in axial (A) and coronal planes (B) revealed an enlarged
thymus, particularly the left lobe, with preservation of a thymic shape. Measured in axial plane,
transverse diameter = 79 mm (normal = 39.6+5.5 mm in 4-5 months of age), right lobe thickness
= 34 mm (normal = 19.5£5.7 mm) and left lobe thickness = 51 mm (normal = 22.5+3.8 mm)
[13]. Poorly-defined multifocal areas of hypodensity (57 HU) were noted within the relatively more
enhanced areas (89 HU). The left pleural effusion (*) and atelectasis of the left upper lobe (LUL)
were also presented (AoA = aortic arch).

According to a new acute subdural hematoma, anemia, and his underlying factor
VII deficiency, the thymic abnormality was suggested to be thymic hemorrhage.
The patient was treated with intravenous FFP 10 mg/kg/dose every 6 hours. There
was a concern of minimal demonstrable vascular flow within the thymic lesion
from the ultrasound, whether there was an infiltrative thymic tumor that may
need thymic biopsy or not. A serial follow-up with ultrasound was planned.
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The first follow-up ultrasound at a 5-day interval showed a decreased size and
internal echogenicity with development of some internal small cysts (Figure 4).
The findings indicated partial resolution of multifocal hematomas within the
thymus gland. The vascular flow was still detected within these lesions, showing a
low-resistant waveform.

Figure 4. The first follow-up ultrasound at 5-day interval (A) showed decreased size, less
echogenicity, and more well-defined border of the multifocal thymus lesions. (B) Vascular flow
within the lesion had low-resistant waveform.

A subsequent follow-up chest ultrasound at 3-week interval showed a further
decrease in size of the thymus with residual minimal heterogeneity and tiny cystic
areas. His chest radiograph on the same day looked normal (Figure 5).
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Figure 5. The subsequent 3-week follow-up chest ultrasound (A) showed thymic gland returning
to a nearly normal size with residual tiny cystic areas. His chest radiograph on the same day (B)
showed normal cardiothymic shadow, complete resolution of the left pleural effusion, and well-
aerated lungs.

His clinical symptoms were resolved without other bleeding sites. Blood tests were
repeated before discharge and showed normal values. The duration of his second
admission was 14 days.

Discussion

Thymic hemorrhage, although rare, is an important life-threatening condition.
When a spontaneous hemorrhage in a normal thymus (SHNT) occurs in the
perinatal and infantile age group, the most common postulated etiology is vitamin
K deficiency (formerly known as a hemorrhagic disease of the newborn) [9].
Besides clinical findings of acute respiratory distress and anemia, imaging adds an
important role in supporting the diagnosis of the thymic hemorrhage.
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The frontline imaging modality is usually a chest radiograph. As a normal thymus
in infants can be widely variable in size and shape, it may be difficult to
differentiate a normal or rebound hypertrophic thymus from pathologic thymic
entities without adding other imaging investigations. The echogenicity in
ultrasound or homogeneous density in CT can differentiate between rebound
thymic hyperplasia and an enlarged thymic hemorrhage. The rebound thymic
hyperplasia still preserves a normal ‘starry sky’ appearance while the thymic
hemorrhage does not. Again the thymic hemorrhage shows heterogeneous
hyper-attenuation on the CT scan while the rebound thymic hyperplasia does not.

The affected 4-month-old boy with congenital factor VII deficiency had the
second episode of symptomatic intracranial bleeding and the first episode of
thymic bleeding. His chest radiography showed widened superior mediastinum
without an identified cause. The ultrasonographic findings showed a loss in
‘starry sky’ appearance of normal thymus and presence of a mass-like lesion
in left thymic lobe, so thymic hemorrhage was considered. The possibility of
hyperechoic thymic tumor was raised when the radiologist detected minimal
vascular flow within the hyperechoic thymic mass. From the single venous-phased
chest CT in this case, the retained thymic shape and the alternating areas of
hypo- and hyper-density suggested the possibility of hematomas (57 HU) among
the enhanced thymic tissue (89 HU). Performing a pre- and post-contrast
enhanced chest CT would be easier to diagnose a thymic hemorrhage, but it
was not recommended to perform it with infants and small children due to
increased radiation exposure. The clinical context and serial follow up imaging with
ultrasound is the best management. This could obviate the need for biopsy,
surgery, or any further CT or MR imaging.

Imaging findings in the nine cases of SHNT in perinatal and infantile period [3-9],
this report included, are summarized in Table 1-2. Four of them were presented
in a very early neonatal period and the other five cases were presented in an early
infantile period (between the age of 4 weeks and 4 months). All reported cases
mentioned non-specific enlarged antero-superior mediastinum in chest
radiographs; seven of the nine cases had associated pleural effusion, preferential
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on the left side or both sides. Two had pericardial effusion detected by the
ultrasound. Pleural effusion was proven to be hemothorax in patients who had
the effusion drained. In the three cases having surgical thymectomy, pleural
perforation was detected in two of them.

Table 1. Demographic data and chest radiographic findings of SHNT from literature
review and this case report.

Case  Year Author Gender Age Surgery Coagulo Outcome Chest radiograph Other
no. reported -pathy* T imaging
Mvs;ldl:;ti?al Pleural effusion evaluation
€ Bilateral Left only None

1 1974 Wooley F 2days  Thymectomy - Survive Y y
(3)

2 1974 Wooley M 4 weeks  Thymectomy \/ Survive V y
3)

3 1989  Lemaite M 2months - v Survive v v Us
(€Y

4 1994 Urvoas M 4 weeks - \/ Survive V 3 UsS
)

5 1996  Walsh M Perinatal - - Die v v
(6)

6 1997 Bees F Perinatal Thymectomy X Survive J y US, CT
@)

7 2015 Gargano M Perinatal - v Survive v Y US, CT,
(®) MRI

8 2017 Palau M 4 weeks  (Biopsy, US \/ Survive J y US, CT
9) guidance)

9 2019 This M 4 months - v Survive y Y US, CT

report

* Coagulopathy in case number 2,3,4,7,8 was believed to be from vitamin K deficiency, and in case number 9 is Factor
VII deficiency.

Ultrasound, from its wide availability, portability and nowadays a good resolution,
is suitable to be the next imaging tool after the chest radiograph in this clinical
scenario to reveal the location and the solid or cystic nature of the lesion. Vascular
malformation or a teratoma may be suspected if there is a cystic component or
calcification. Ultrasound findings performed in six of the nine cases of a thymic
hemorrhage (table 2) showed solid lesions with heterogeneous echotexture. Focal
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nodular lesion(s) of either hyper- or hypo-echogenicity, or bulls’ eye appearance,
were found, depending on the chronology of the hemorrhage. The presence of a
few foci of vascular flow within the lesion cannot rule out the thymic hemorrhage,
as evidence in this reported case. Therefore, ultrasound findings were nonspecific,
and hardly possible to be differentiated from other rare thymic or anterior
mediastinal tumors in this age group such as Langerhans cell histiocytosis,
lymphoma, or hemorrhage of other underlying thymic lesions.

Table 2. Findings from ultrasonography, CT, and MRI of SHNT from literature
review and this case report.

Case
no.

Echotexture

3 Heterogeneous
Heterogeneous

6 Heterogeneous

7  Heterogeneous

8 Not described

9 Heterogeneous

Ultrasound
Focal nodule(s)
Hypo Hyper Bulls’ eye
NI
y v
N
3

Solid mass, detail not
described

Other findings

Mass effect on
LBCV

Small pericardial
effusion

Minimal ascites
modest
pericardial
effusion

A few internal
vascular flows in
the nodule

CT and MRI findings

CT - Large anterior mediastinal mass,
inhomogeneous attenuation, did not
enhanced with contrast medium,
with mass effect on left main
bronchus

CT - Enlarged thymus, mainly left
side with tracheal displacement to the
right, hyperdensity areas on NECT,
non-homogeneous on CECT

MRI (day 10) - Very reduced size of
the thymus, homogeneous structure
with hyperintense signal in T1 and
T2 sequences (subacute hemorrhage)
CT - Homogeneously enhancing
anterior mediastinal mass of thymic
contour, with mass effect on the
vessels and airway

CT - Enlarged thymus,
heterogeneous enhancement
(NECT not performed)
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Follow-up thymic lesion(s) with the ultrasound to confirm a complete resolution
in case of hemorrhage is noninvasive and simple. The thymic hemorrhage in this
reported case, after control of coagulopathy, showed a partial resolution within
5 days, seen as better delineation and decreased echogenicity of an internal
hemorrhage, or an early small cystic change. Vascular flow was still noted within
the resolving thymic hematoma, showed a low-resistant waveform. In further
follow-ups, the thymus gland gradually returned to nearly normal echogenicity,
but atrophic, and the internal flow was hardly detected. After seeing this case,
one of the authors performed color Doppler ultrasound on the normal thymus of
the two neonates which revealed a few foci of vascular flows with a low-resistant
waveform (Figure 6). So the vascular flow demonstrable in area of thymic
hemorrhage could be a normal intra-thymic vessel.

~ -
Vs 334 cmis

Vd 15.0 cm/s
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Figure 6. Color Doppler sonography of normal thymus in a 2-month-old boy (A) and another
4-month-old boy (B) revealed a few intra-thymic artery with low-resistant waveform.
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From the literature review and this case report, the CT scan better provided
the overview of the entire thymus[2]. It showed a retained thymic shape, and
detected hyper-attenuatedarea of hemorrhage in a non-contrast scan that did not
enhance after the contrast injection. However, it cannot rule out a thymic tumor
with bleeding or may have inconclusive result if there is no hyper-attenuated area
of an acute hemorrhage (probably from severe anemia or subacute hemorrhage).
Although both ultrasound and CT were performed, biopsy was still required in
one case to rule out underlying thymic pathology.

MRI was performed in only one case of the thymic hemorrhage[8], showing
subacute hematoma within the thymus on the sixteenth day after the onset of the
bleeding. MRI can be excellent in confirming and dating thymic hemorrhage,
and also excluding an underlying thymic tumor. However, a long imaging time of
MRI prohibits its use in emergent unstable patients.

The management of an infantile thymic hemorrhage usually started with
normalization of coagulation indices by giving vitamin K and fresh frozen plasma,
and adding packed red cell to the anemic ones[3-9]. The coagulopathy was
usually corrected within 6-24 hours. Thymectomy was indicated when the
respiratory distress was severe due to airway compression[3]. Thymectomy or
biopsy under an imaging guidance was also performed when suspicious of a
thymic tumor[7,9].

In conclusion, although the thymus is an uncommon target organ of bleeding
in coagulopathy compared to the brain or gastrointestinal tract, this possibility
should not be overlooked. Almost all of the imaging findings were abnormal
widened superior mediastinum with or without pleural effusion found on the
chest radiograph, heterogeneous thymus with hyper- or hypoechoic nodule(s) on
ultrasound and thymic enlargement with heterogeneous densities on CT images.
The presence of intralesional vascularity on color Doppler sonography could
not rule out the thymic hemorrhage. An ultrasound can be used as a mainstay
modality to show the abnormality, to follow up the resolution, and to avoid further
unnecessary imaging or invasive procedures.
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