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1)

Introduction

Anorexia nervosa is an eating disorder that is charac-

terized by an intense fear of gaining weight, placing undue

emphasis on body shape, having a body weight less than

85% of the predicted weight, and amenorrhea for three con-

secutive periods
1)
. It is the main cause of weight loss in

children and adolescents and accounts for numerous hospital

admissions. The prevalence is about 0.3% in young women

and it is two times more common in teenage girls
2)
. It is a

life-threatening disorder, with about one-third of deaths, in

adults, caused by cardiac complications
3)
. After suicide,

cardiac complications are the most common cause of death

associated with anorexia nervosa
4)
. Cardiac dysfunction,

especially arrhythmias, often result from electrolyte and

acid-base imbalance
5)
. Serious congestive heart failure may

occur, especially during unrestricted hypercaloric refeeding
6)
.

Mitral valve prolapse is another complication that can result

from atrophy of the heart muscle
7)
. In addition, recently

there have been reports of a high incidence of pericardial

effusion in patients with anorexia nervosa;
8, 9)

in several of

these cases, pericardiocentesis was required
10)
. Here, we de-

scribe the cases of three girls with anorexia nervosa and

large pericardial effusions. Among them, two girls required
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pericardiocentesis to prevent cardiac tamponade.

Case Report

Case 1

A 14-year-old girl with anorexia nervosa was admitted

for clinical evaluation and treatment. She began her restric-

tive eating behavior 6 months prior to this visit, which

resulted in a weight loss of 13 kg. Her weight at the time

of the examination was 33 kg and her body mass index

(BMI) was 13.22 kg/m
2
. The patient was amenorrheic for

the past 6 months. On physical examination, the blood pres-

sure was 110/70 mmHg and the heart rate was 49 bpm

(Table 1). Neither edema nor other signs of heart failure

were observed. The laboratory data were as follows: total

protein 7.4 g/dL, albumin 5.1 g/dL, sodium 138 mEq/L,

potassium 4.3 mEq/L, total calcium 4.7 mEq/L, glucose 111

mg/dL, RBC 397×10
4
/µL, hemoglobin 12.8 g/dL, and WBC

4,100/µL. The thyroid function showed signs of the low T3

syndrome: T3 45 ng/dL, T4 6.2 µg/dL and TSH 1.15 µU/

mL (Table 2). The electrocardiogram revealed a sinus brady-

cardia. The chest x-ray did not show cardiomegaly, but the

echocardiography revealed a diffuse pericardial effusion

around the anterior and lateral wall, with diastolic collapse

of the right atrial and ventricular walls (Fig. 1). To prevent

cardiac tamponade, pericardiocentesis was performed via a

subxiphoid puncture and 100 mL of pericardial fluid was

drained. No residual effusion was detectable at the end of
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the procedure. Pericardial fluid analyses were as follows: total protein 1.4 g/dL, glucose 79 mg/dL, lactate dehydro-

genase (LDH) 134 U/L, amylase 11 U/L, pH 7.50, and a

WBC 200/uL with 50% lymphocytes (Table 2). Culture of

the pericardial fluid was negative. After controlled

hypercaloric refeeding, the patients weight gradually increased

to 39 kg and the BMI was 15.62 kg/m
2
(Table 1). After

this weight gain, follow-up echocardiograms did not reveal

a recurrent pericardial effusion and the T3 levels increased

to 82 ng/dL.

Case 2

A 14-year-old girl was admitted to our hospital for

weight loss and limited physical activity. In the 4 months

preceding hospitalization, she refused food and demonstrated

a disturbed body image with the fear of becoming fat. The

patient lost 12 kg during this period, going from 34 kg to

22 kg, and her BMI was 9.65 kg/m
2
, which fulfilled the diag-

nostic criteria for anorexia nervosa. On physical examination,

her general appearance was pale; she was hypotensive

(blood pressure, 80/60 mmHg) and her heart rate was 62

bpm (Table 1). Neither edema nor other signs of heart

failure were observed. The laboratory data were as follows:

total protein 6.3 g/dL, albumin 4.3 g/dL, sodium 133 mEq/L,

potassium 3.7 mEq/L, total calcium 4.1 mEq/L, glucose 84

mg/dL, RBC 406×10
4

/µL, hemoglobin 13.1 g/dL, and a

WBC 5,700 /µL. The cholesterol profile was as follows:

total cholesterol 209 mg/dL, high-density lipoprotein chole-

sterol 85 mg/dL, low-density lipoprotein cholesterol 117

mg/dL and triglycerides 130 mg/dL. The thyroid function

Table 2. Laboratory Findings Associated with the Anorexia
Nervosa

Case 1 Case 2 Case 3

Total protein (g/dL)

Albumin (g/dL)

Sodium (mEq/L)

Potassium (mEq/L)

Calcium (mEq/L)

Glucose (mg/dL)

RBC (104/µL)

Hemoglobin (g/dL)

WBC (/µL)

T3 (ng/dL)

T4 (µg/dL)

TSH (µU/mL)

Free T4 (ng/dL)

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

LDL cholesterol (mg/dL)

Triglyceride (mg/dL)

Pericardial fluid analyses

pH

Total protein (g/dL)

Glucose (mg/dL)

LDH, (U/L)

Amylase (U/L)

WBC (/µL)

7.4

5.1

138

4.3

4.7

111

397

12.8

4,100

45

6.2

1.15

ND

ND

ND

ND

ND

7.50

1.4

79

134

11

200

lymphocytes

50%

6.3

4.3

133

3.7

4.1

84

406

13.1

5,700

ND

ND

6.51

0.75

209

85

117

130

7.69

2.1

94

112

11

100

monocytes

55%

5.8

3.7

136

4.5

4.6

109

410

13.2

5,100

42

4.8

3.92

ND

263

ND

ND

34

ND

ND

ND

ND

ND

ND

Abbreviations: ND, not done; HDL, high density lipoprotein;
LDL, low density lipoprotein; LDH, lactate dehydrogenase

Table 1. Patient Characteristics

Case 1 Case 2 Case 3

Age, (years)

Body weight loss (kg)

Body weight (kg)

Admission

Discharge

weight change(kg)

Height (cm)

BMI (kg/m2)

Admission

Discharge

Heart rate at admission (bpm)

BP at admission (mm Hg)

Systolic

Diastolic

Electrocardiographic findings

Recovery time (weeks)

14.9

13

33

39

6

158

13.22

15.62

49

110

70

Sinus

bradycardia

3

14.4

12

22

30

8

151

9.65

13.16

62

80

60

NSR

10

13.2

13

31

38

7

159

12.26

15.03

110

100

70

NSR

4

Abbreviations : BMI, body mass index; NSR, normal sinus rhy-
thm

Fig. 1. On the parasternal short-axis view, echocardiography
showed diffuse pericardial effusion (arrows) with diastolic
collapse of the right ventricular wall.
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showed signs of primary hypothyroidism: free T4 0.75 ng/dL

and TSH 6.51 µU/mL (Table 2). The chest x-ray did not

show cardiomegaly, but the echocardiography revealed a

diffuse pericardial effusion around the anterior and lateral

wall and with diastolic collapse of the right atrial and

ventricular walls (Fig. 2). To prevent cardiac tamponade, a

pericardiocentesis was performed via a subxiphoid puncture

and about 100 mL of pericardial fluid was drained. No

residual effusion was detectable at the end of the procedure.

The pericardial fluid analysis was as follows: total protein

2.1 g/dL, glucose 94 mg/dL, LDH 112 U/L, amylase 11 U/

L, pH 7.69, and a WBC 100 /µL with 55% monocytes

(Table 2). Culture of the pericardial fluid was negative. Two

weeks later, a new pericardial effusion was detected that

remained for an additional 2 weeks, although we found no

indication of diastolic right atrial or ventricular compression.

After controlled hypercaloric refeeding, the patients weight

gradually increased from 22 to 30 kg and the BMI was

13.16 kg/m
2
(Table 1). The follow-up echocardiogram did

not detect a pericardial effusion. In addition, the weight gain

normalized the patients thyroid function (free T4 1.02 ng/

dL, TSH 3.39 µU/mL).

Case 3

A 13-year-old girl had the chief complaint of a 3-month

history of weight loss and was transferred to our hospital.

The patient had become obsessed with food and exercise

and amenorrhea for the past 3-months; she had an intense

fear of becoming fat, The patient subsequently lost 13 kg

of body weight, going from 44 to 31 kg and her BMI was

12.26 kg/m
2
. On the physical examination, the blood pressure

was 100/70 mmHg and the heart rate was 110 bpm (Table

1). The patient showed no signs of heart failure. The labo-

ratory data were as follows: total proteins 5.8 g/dL, albumin

3.7 g/dL, sodium 136 mEq/L, potassium 4.5 mEq/L, total

calcium 4.6 mEq/L, glucose 109 mg/dL, RBC 410×10
4
/µL,

hemoglobin 13.2 g/dL, and a WBC 5,100 /µL. The cholesterol

profile was as follows: total cholesterol 263 mg/dL trigly-

cerides 34 mg/dL. The thyroid function showed signs of the

low T3 syndrome: T3 42 ng/dL, T4 4.8 µg/dL and TSH

3.92 µU/mL (Table 2). Auscultation of the chest revealed

normal breathing sounds and the cardiac rhythm was normal

without murmur. The chest x-ray did not reveal cardiome-

galy, but the echocardiogram showed a large anterior peri-

cardial effusion (1.4 cm) without diastolic right chamber

compression (Fig. 3). After controlled hypercaloric refeeding,

her weight gradually increased from 31 to 38 kg and the

BMI was 15.03 kg/m
2
(Table 1). Follow-up echocardiograms

did not detect a recurrent pericardial effusion. In addition,

the patients T3 level increased to 93 ng/dL.

Discussion

The most common cardiac abnormalities reported in pa-

tients with anorexia nervosa are sinus bradycardia, hypoten-

sion
11)
, increased vagal tone

12)
, and electrocardiographic ab-

normalities, including decreased voltage and prolongation of

the QT interval
13)
. Diminished wall thickness, due to the

Fig. 3. On the parasternal short-axis view, echocardiography
showed a large amount of anterior pericardial effusion (arrows)
without diastolic right ventricular compression.

Fig. 2. On the subcostal view, echocardiography showed diffuse
pericardial effusion around the anterior and lateral wall (arrows)
and with diastolic collapse of the right ventricular wall (white
arrowhead).
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loss of cardiac muscle, has also been observed
14)
, and is

associated with reduced cardiac output. Patients with severe

anorexia nervosa also exhibit decreased exercise capacity
15)
.

However, previous research has shown that these adverse

effects on cardiac structure and function in adolescents with

anorexia nervosa are reversible with weight gain
16)
. One of

our patients, who presented with sinus bradycardia, at the

initial examination, recovered to within normal limits after

gaining weight and another patient presented with reversible

hypotension.

Recently the finding of pericardial effusions has been

reported as a complication of anorexia nervosa, although the

pathophysiological mechanisms remain unclear
9, 17)

. Although

we were unable to identify the cause of the pericardial effu-

sions in our patients, our examination of the pericardial fluid

and laboratory findings allowed us to rule out inflammatory

factors. The protein concentration in the drained fluid was

within the normal range and no electrolyte alterations were

detected in our patients. Several previous reports have sug-

gested a correlation between weight gain and the resolution

of pericardial effusions in patients with anorexia nervosa
9)
.

Case 1 exhibited a resolved pericardial effusion after the

pericardiocentesis, but case 2 showed a more gradual reduc-

tion of the effusion after pericardiocentesis with pericardial

effusions recurring in association with weight gain. In case

3, the pericardial effusion resolved after the patient gained

weight.

Only a few cases of life-threatening pericardial effusion

have been described in patients with anorexia nervosa
9, 10)

.

The accumulation of fluid in the pericardial sac, with a

0.3-cm distance between the pericardial leaflets, is still con-

sidered a non-pathological finding
8)
. Larger effusions have

been described in 15 to 20% of patients with anorexia ner-

vosa, with a distance of 0.3-2.24 cm between the leaflets
9)
.

All of our patients had large pericardial effusions and among

them two patients showed rapidly increasing pericardial effu-

sions that required pericardiocentesis to prevent cardiac

tamponade.

Pericardial effusions and an increased risk of heart failure

can occur during the refeeding period, in patients with ano-

rexia nervosa, as result of the inappropriately high protein-

calorie supply and sodium repletion with the resulting expan-

sion of the extracellular space. Hypophosphatemia during the

refeeding phase can also contribute to the development of

acute heart failure
18)
. Our patients did not show any signs

of heart failure during the refeeding period.

The low T3 syndrome is characterized by decreased

serum concentrations of free T3 and increased concentra-

tions of reverse T3, without a compensatory increase in

TSH
19)
. Several studies have reported that transient primary

hypothyroidsm and the low T3 syndrome are due to mal-

nutrition, and can be corrected by restoring the body weight

in patients with anorexia nervosa
20)
. Furthermore Inagaki et

al.
17)

reported that the reduction of the pericardial effusion

might be correlated with both weight gain and T3 normali-

zation. Our observations indicate that the pericardial effusion

decreased with the normalization of the low T3 syndrome

in two patients and with the normalization of primary hypo-

thyroidism in the remaining patient.

In conclusion, three girls with anorexia nervosa developed

large pericardial effusions. Among them, two patients had

rapidly increasing pericardial effusions that required peri-

cardiocentesis to prevent cardiac tamponade. Although peri-

cardial effusion is not a significant finding in the majority

of patients with anorexia nervosa, others may have rapid

and potentially life-threatening progression of pericardial

effusions. Therefore, serial echocardiograms are recom-

mended for all patients with anorexia nervosa.

한 요 약

심장막삼출을 동반한 신경성 식욕부진 3예

전남대학교 의과대학 의과학 연구소 소아과학 교실

정신과학 교실
*

조 국·양수진
*
·마재숙

신경성 식욕부진은 여자 청소년에 있어서 체중 감소의 주된

원인임과 동시에 소아와 청소년에 있어서 입원의 주된 원인 중

의 하나이다. 이는 생명을 위협할 수 있는 장애로서 약 1/3에서

심장 합병증으로 사망한다. 신경성 식욕부진 환자에서 심장막삼

출이 높은 발생빈도를 보인다고 최근에 보고되고 있으나 심장막

천자술이 필요한 경우는 흔하지 않다. 저자들은 많은 양의 심장

막삼출을 동반한 3명의 신경성 식욕부진 여아를 경험하 기에

보고하고자 한다. 이 중 2명은 심낭압전의 가능성이 있어서 심

장막천자술이 필요하 다.
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