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Ozet

Amag: Kardiyofrenik bosluk mediastenin en bazal kismi olup kalp, diyafrag-
ma ve g6gts duvari ile cevrilidir. Kardiyofrenik bosluk yag dokusu ile dolu olup
keskin sinirlidir. Ancak enfeksiyonlar, inflamasyon ve diyafragmatik herniler
gibi bazi yer kaplayan lezyonlar kardiyofrenik sinuste kiintlesmeye neden ola-
bilir. Biz bu calisma ile kardiyofrenik sinuste kiintlesmeye neden olan diyaf-
ragmatik hernilerin insidansini bulmayi amacladik. Gereg ve Yontem: 983 cok
kesitli toraks bilgisayarli tomografisi tek tarafli kardiyofrenik yagh doku arti-
st acisindan klinigimizde arastinlmistir. Tek tarafli (sag/sol) kiintlesmesi olan
200 olgu calismaya dahil edilmistir. Tim olgularda dansite él¢iimii yapila-
rak kardiyofrenik sinuste yag dokusu varligi teyit edilmistir. Yapilan istatis-
tiksel analiz ile yas, cinsiyet, sag ve sol tarafli atelektazi ve eslik eden diyaf-
ragmatik herni varligi acisindan anlaml farklilik olup olmadigi arastirilmis-
tir. Bulgular: Calismaya dahil edilen olgularin 107’si kadin (%53.5), 93'l er-
kek (%46.5) olarak saptandi. Olgularin %28’inde diyafragmatik herni saptan-
di. Diyafragmatik hernisi olan olgularin %31’i bayan, %24’ erkek olarak sap-
tanmis olup Morgagni herni insidansi %714.5 dir. Bayanlarda erkeklere gore
daha sik saptanmis olup istatistiksel olarak anlaml bulunmustur (p<0.05).
Tum olgularda en sik sagda (%89) izlenmistir. Sonug: Diyafragmatik defekt-
ler siklikla asemptomatik olup ileri yas hasta grubunda daha sik saptanmak-
tadir. Tek tarafli kardiyofrenik sinuste kiintlesmesi olan olgularda diyafrag-
matik herniler ayirici tanida diistinilmelidir. Diyafragmatik herni komsulugun-
daki akciger dokusunda atelektazi ¢ok sik izlenmektedir. Ancak atelektazinin
cok cesitli nedenleri olmasindan dolayi diyafragmatik herni tanisindaki yon-
lendirici degeri dustiktir.
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Abstract

Aim: Cardiophrenic space is the most basal portion of the mediastinum and
surrounded by heart, diaphragm and chest wall. Cardiophrenic space full with
fatty tissue shows a sharp angles. However, some space-occupying lesions,
infections, inflammations and diaphragmatic herniation can be the cause of
the blunt cardiophrenic sinus angle. The aim of this study is to determine
the incidence of loss of the cardiophrenic sinus angle due to diaphragmatic
hernias. Material and Method: We retrospectively evaluated 983 consecutive
chest multidetector computed tomography images for presence of unilater-
ally increased fat tissue. 200 patients who had blunting in the cardiophrenic
(right or left) sinus were included in the study. Density measurements proved
the presence of adipose tissue in the cardiophrenic sinus in all patients. The
relationship between age, gender and right or left sided atelectasis and as-
sociated diaphragmatic hernias were statistically analyzed. Results: 107 pa-
tients were female (53.5%) and 93 (46.5%) were male. 28% of patients had
diaphragmatic hernia. 31% of females and 24% of males had diaphragmatic
hernia. Incidence of the Morgagni hernia was 14.5% and it was significantly
higher in females than in males (p<0.05) and overall was lateralized 89% to
the right. Discussion: Diaphragmatic defects are usually asymptomatic and
asymptomatic diaphragmatic hernias are not rare in older population. In pa-
tients with the unilateral cardiophrenic sinus blunting, diaphragmatic hernias
must be included in the differential diagnosis. Neighboring atelectasis in the
lung parenchyma near the diaphragmatic hernia was a common finding. But
it had a low yield for the diagnosis of diaphragmatic hernia.
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Introduction

Cardiophrenic space is the basal portion of the mediastinum
and is bordered by base of the heart, diaphragm and chest wall
[1]. Under normal conditions, cardiophrenic space is filled with
adipose tissue and has a sharp angle.

Loss of the cardiophrenic sinus angle may be due to space-oc-
cupying lesions, infection, inflammation, increased fat tissue in
the pericardial space or diaphragmatic herniation. The evalua-
tion should be obtained by multidetector computed tomography
(MDCT) for the differential diagnosis and treatment guide [1-5].
The aim of this study is to determine the incidence of loss of
the cardiophrenic sinus angle due to diaphragmatic hernia.

Material and Method

This retrospective study was approved by our institutional re-
view board. 983 consecutive chest MDCTs performed at our
department were evaluated for the presence of one-sided in-
creased cardiophrenic fat tissue. 200 patients who had blunting
in the cardiophrenic (right or left) sinus due to fat tissue and
associated atelectasis, were included in the study. Presence of
associated parenchymal atelectasis in the relevant side was the
clue for us which indicates accumulated adipose tissue is ab-
normally large enough to cause compression atelectasis in the
neighboring lung tissue. Then we looked for the continuation
of diaphragma in sagittal and coronal planes using multiplanar
reformatted (MPR) images. Gender, age and chest MDCT indi-
cations were noted for all patients.

The MDCT equipment was a 64-slice Toshiba Aquilion, Chicago,
USA. The imaging and reconstruction parameters were as fol-
lows; collimation, 24x1.2; pitch, 1.4; 120 kV;125-323 mAs; slice
width, 1T mm; rotation time, 0.5 sec. mAs were given automati-
cally based on the patient’s body weight. Chest MDCT was per-
formed in the supine position with or without iodinated contrast
agent. The total lung parenchyma on each side was evaluated.
Chest computed tomography (CT) images were displayed with
a mediastinal window setting (window width, -145/+195 HU)
for highlighting the cardiophrenic sinus fat tissue (<-50 HU).
All patients were evaluated for the cardiophrenic sinus fat tis-
sue thickness (figure 1), fat tissue density (figure 2), atelectasis
(figure 1-3) and diaphragmatic hernia.

Two radiologists did the measurements independently and con-
sensus was made in discrepant cases. Density measurements
proved the presence of adipose tissue in the cardiophrenic si-
nus (HU<50, figure 2) in all patients. The cardiophrenic fat tis-
sue thickness was measured perpendicular to the long axis of
the heart (figure 1). Relationship between age, gender and right
or left sided atelectasis and associated hernia were statistically
analyzed.

Statistical analyses were performed using Statistical Package
for Social Sciences, version 15.0 (SPSS, Inc., Chicago, IL, USA)
applying Chi-square test.

Results

Out of 200; 107 patients were female (53.5%) and 93 (46.5%)
were male. The 87% of the chest CT indications was to rule
out the tumoral or infectious pathologies causing cardiophrenic
angle blunting in PA chest roentgenograms. Average age was
61.7 years for all patients (61.2 years in males and 62.2 years

Figure 1. Right cardiophrenic soft tissue thickness were measured to be perpen-
dicular to the long axis of the heart with manually.

Figure 2. (-) 129 HU density (fat) were measured in the right cardiophrenic sinus
and compression atelectasis were noted due to cardiophrenic fatty tissue in the
axial contrast enhanced thorax CT.
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Figure 3. Coronal enhanced thorax CT revealed that atelectasis due to increased
right cardiophrenic fatty tissue (- 130 HU).
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in females) (table 1).
Average thickness of the cardiophrenic fat tissue was 32.2 mm

Table 1. The mean age and gender distribution of the patients.

Gender Number Mean Age ss

Female 107 (53.5%) 62.2 15.7
Male 93 (46.5%) 61.2 145
Total 200 61.7 15.1

on the right and 28.2 mm on the left. When gender was taken
into account, the cardiophrenic sinus fat tissue thickness of the
female patients was 25.4 mm on the left and 30.9 mm on the
right. As for the male patients, the cardiophrenic sinus fat tis-
sue thickness was 30.8 mm on the left and 34.2 mm on the
right (table 2). Overall, atelectasis was located 79% on the right
side, and 21% on the left side. However, based on the gender,

Table 2. Types of the diaphragmatic hernia and the distribution according to
gender.

Ratio

14,5% (29/200)

Diaphragmatic hernia

Morgagni hernia Female: 17.7% (19/107)
Male: 10.7% (10/93)
Female: 13% (14/107)

Male: 13.8% (13/93)

Local diaphragmatic hernia 13,5% (27/200)

Total 28% (56/200) Female: 30.8% (33/107)

Male: 24.7% (23/93)

atelectasis was detected 81.3% on the right and 18.7% on the
left side in female patients. In male patients, atelectasis was
detected 76.3% on the right and 23.6% on the left.

28% of patients had diaphragmatic hernia. 31% of females and
24% of males had diaphragmatic hernia (table 3). The later-
alization was to the right on 78.5% and to the left on 11.5%.
Incidence of the Morgagni hernia in our cohort was 14.5%
(29/200). 19 /29 (65.5%) were female. So, Morgagni hernia
was significantly higher in females than in males (p<0.05) and
overall 89% was lateralized to the right.

Right sided diaphragmatic hernia were dominant for all age
and gender groups. However, none of our female patient < 39
year old, demonstrated any diaphragmatic herni.

Atelectasis with aging followed a constant incline in male pa-
tients with diaphragmatic hernia, but we also detected a sharp
decline after the age of 80. However, there was no specific pat-
tern for females.

Discussion

The spectrum of pathologies in the cardiophrenic space is quite
broad and they can be categorized into four groups: predomi-
nantly fat-containing, cystic, solid, and miscellaneous [1]. Pre-
dominantly fat-containing pathologies are diaphragmatic her-
nia, pericardial fat necrosis and fat-containing tumors [1].

Our aim was to detect the overall incidence of diaphragmat-
ic hernia that causes cardiophrenic sinus blunting in patients
searched for underlying mass or mass-like pathology on the
chest CT. We assessed the fat tissue thickness blunting the
cardiophrenic sinus when diaphragmatic hernia was present in
those patients.

Diaphragmatic defects can be traumatic, postoperative or con-

genital (the most common) [1]. The 3 basic types of congeni-
tal diaphragmatic hernia are posterolateral Bochdalek hernia,
anterior Morgagni hernia, and hiatal hernia [6]. Symptomatic
Morgagni hernia is a rare condition in any age. The reported
incidence of the Morgagnia hernia is 1.5% and 7%, respectively,
according to the two large studies in the literature and lateral-
ized 90% to the right side [7,8,9]. Incidence of the Morgagni
hernia was 14.5% in our study, predominantly on the right side.
Our incidence was higher than the literature, but our patient
group was not randomised as described before, they were es-
pecially selected according to the one-sided cardiophrenic sinus
obliteration on chest X-ray.

Previously reported studies were focused on the surgically
treated symptomatic cases. Morgagni hernia is usually asymp-
tomatic, but advanced age (especially over 40 years old), in-
creased intraabdominal pressure due to trauma or obesity may
become symptomatic. Also, symptoms usually vary according
to obstruction of herniated organs. Therefore, the increasing
symptomatic cases after the 4th decade and the use of MDCT
will increase the detection rate of asymptomatic cases [10].
The mean age of our patient was higher than the other studies
in the literature (61.7 years).

Right sided local diaphragm defects were found significantly
higher in both females and males (13.5 % (14/107), 13.8%
(13/93), respectively) (p<0.05). In accordance with the litera-
ture, Morgagni hernia was more common in females compared
to males (17.7% ; 10.7% respectively), and the difference was
statistically significant (p<0.05) [7].

The minimum thickness of the cardiophrenic fat that cause at-
electasis was higher on the right side (79%), and the difference
was statistically significant (p<0.05).

CT imaging of the chest should be acquired to confirm the di-
agnosis when cardioprenic angle is blunted on chest X-ray [1].
If the diaphragm is intact, cardiac, mediastinal and parenchy-
mal pathologies should be considered. Cardiac pathologies can
be classified as pericardial effusion, cardiac lipoma, cardiac
masses and epicardial fat tissue [1]. Mediastinal pathologies
can be classified as masses, infections and vascular [11,12].
Parenchymal pathologies can be categorized as infections, ab-
scess, empyema, pleural effusion and peripheral lung tumors
[1,13]. Presence of fat density in the CT examination restricts
the differential diagnosis to diaphragmatic hernia, mediastinal
lipomatosis [14], pericardial fat necrosis, lipoma, liposarcoma
or fat pad [1]. Associated atelectasis with diaphragmatic her-
nias is a common entity due to compression as we described in
this study.

Older age (average: 61.7 years) was the major limitation of our
study.

In conclusion, our study showed that diaphragmatic hernias are
not rare in older population. In patients with the unilateral car-
diophrenic sinus blunting, diaphragmatic hernias are the main
cause. Unilateral atelectasis; associated with increased cardio-
phrenic fat tissue thickness is common on the right side for
both women and men and this finding should raise the suspicion
of associated diaphragmatic hernia.
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