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Paraesophageal Hernia as a Cause of Chronic
Asymptomatic Anemiain a 6 Years Old Boy;
Case Report and Review of the Literature

Dimitrios Patoulias®, Maria Kalogirou, Thomas Feidantsis, Ignatios Kallergis, loannis Patoulias

ABSTRACT

Esophageal hiatal hernia is defined as the prolapse of one or more intra-abdominal organs through the esophageal hiatus. Four types are
identified: type | or sliding hiatal hernia, type Il or paraesophageal hernia (PEH), type Il or mixed hernia and type IV. Congenital type I
esophageal hiatal hernia is caused by a remaining gap after the formation of pleuroperitoneal membrane. We present a case of a six years
old boy admitted to our department, appearing with asymptomatic anemia, who was incidentally diagnosed with Type Il esophageal hiatal
hernia. After diagnostic investigation, the prolapsing stomach pouch was reduced, the hernia sac was excised, the crura of diaphragm
were converged and a total fundoplication was performed, via open method. The patient had an uncomplicated postoperative period. We
conclude that: 1) esophageal hiatal hernia should be included within diagnostic approach of a child with chronic non-hereditary anemia,

2) after a Type Il esophageal hiatal hernia is diagnosed, a hernia repair surgery is indicated in short time, due to the severity of possible
complications and 3) through the performance of total fundoplication, it is secured that the subdiaphragmatic abdominal part of esophagus
will be retained, preventing the development of post-operative gastroesophageal reflux disease.
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Paraesophageal Hernia as a Cause of Chronic Asymptomatic Anemia

INTRODUCTION

Esophageal hiatal hernia is defined as the prolapse of
one or more intra-abdominal organs through the esoph-
ageal hiatus. Four types are identified: type I or sliding
hiatal hernias (85-95%), type II or paraesophageal herni-
as(3.5-5%), type I1I or mixed hernias (10%), and type IV or
complex hernias (0-5%) (1, 2). Based upon the width of es-
ophageal hiatus, two types are identified: wide (diameter
>2 cm) and small (diameter < 2 cm) (3).

Type II hiatal hernias are divided into congenital and
acquired. Congenital type Il hiatal hernia is caused by a re-
maining gap after the fusion of pleuroperitoneal folds and
the formation of pleuroperitoneal membrane. During in-
trauterine life, this gap has a diameter less than 1 cm. Its
dimensions increase over time (4, 5). Alternatively, the gap
is, also, caused by abnormal formation of the lumbar part
of diaphragm from mesodermal cells, originating from
lumbar spine. Congenital hiatal hernias are more common
in girls (Female/Male ratio = 4) (6). Baglaj SM et al. refer to
21 cases of type II hiatal hernias with familial predisposi-
tion, 6 of which were cases of twins (7).

Acquired hiatal hernias are more common in children
suffering from cerebral paralysis, chronic connective tis-
sue diseases, such as Ehlers-Danlos syndrome and Marfan
syndrome, whereas, they can, also, occur as a postoperative
complication of anti-reflux surgery, when the crura of dia-
phragm where, technically, not properly converged (8, 9, 10).

In type II hiatal hernia, the hernia sac is located in the
right side of esophagus - due to insufficient development
of the right crus of diaphragm - and inside the sac a part
or the entire stomach prolapses (11). In early stages, the
gastroesophageal angle remains acute and is located with-
in the abdominal cavity. Owing to negative intrathoracic
pressure, the prolapsing stomach pouch, usually, remains
within the thorax.

Symptomatology of type II hiatal hernias involves re-
current infections of the lower respiratory tract, atyp-
ical symptoms of the gastrointestinal tract, whereas in
8-8.48% of all cases it may remain asymptomatic (1, 11).
Karpelowsky JS et al. encountered successfully 59 pedi-
atric patients (median age = 23.4 months old) with type
IT hiatal hernia over 42 years (1). The majority of the pa-
tients suffered from more than one symptoms: 32 patients
(54.24%) presented with recurrent infections of the lower
respiratory tract, 24 (40.68%) with repeated vomiting af-
ter meal, 20 (33.9%) with symptomatic anemia, 18 (30.51%)
with growth delay and 6 (10.17%) with dysphagia. Five out
of fifty nine patients (8.48%) remained asymptomatic,
with the diagnosis made incidentally (1).

In this case report we present a rare, atypical and, es-
sentially, subclinical case of Type II hiatal hernia. After
comprehensive research of the current, relevant litera-
ture, we attempt to answer critical questions, which re-
main topical.

CASE REPORT

We present a case of six years old boy, who was admitted to
the Emergency Department of the 1st Department of Pedi-
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atric Surgery, Aristotle University of Thessaloniki, due to
incidental ingestion of a radiopaque foreign body 12 hours
ago. The little patient had free family and perinatal history.
His medical history was remarkable for undiagnosed iron
deficiency, resistant to therapy and early satiety after low
volume meals.

The child had normal lung sounds and intestinal peri-
stalsis. A posteroanterior neck, chest and abdominal x-ray
were conducted, which - except from the radiopaque for-
eign body in the right lower quadrant of the abdomen -
showed a radiolucent spherical halo in the lower third of
the mediastinum (Fig. 1).

Fig. 1: A radiolucent spherical halo in the lower third of the
mediastinum.

Subsequently, a lateral chest x-ray revealed the sub-
vertebral location (in the posterior mediastinum) of this
semicircular radiolucent spherical halo (Fig. 2).

Laboratory tests confirmed the iron deficiency, while
homozygous or heterozygous hemoglobinopathy were ex-
cluded (HbA : 2.7%, HbF < 0.5%) (Table 1).

Tab. 1: Preoperative values of hematological parameters.

Parameter Value
Ht 39%

Hb 11.3 g/dl
MCV 59.31l
MCH 18.3 pg
MCHC 30.9 g/dl
RDW 20.8%
Ferritin 1.5 pg/dl
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Fig. 2: Subvertebral location (in the posterior mediastinum) of this
semicircular radiolucent spherical halo.

Afterwards, barium meal examination was conduct-
ed, which confirmed the intra-thoracic location of stom-
ach’s fundus and part of stomach’s body and revealed
ahourglass stenosis in the esophageal hiatus. The gastroe-
sophageal junction appeared to remain within the abdom-
inal cavity. Furthermore, no gastroesophageal reflux or
delayed gastric emptying was noticed (Fig. 3).
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Fig. 3: Intra-thoracic location of stomach’s fundus and part of
stomach’s body with a hourglass stenosis in the esophageal hiatus.
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Endoscopy of the upper digestive tract did not show
any signs of esophagitis, but revealed an oversize type II
hiatal hernia, with a prolapse of the stomach’s fundus and
part of its body (Fig. 4).

Subsequently, MRI of the chest and upper abdomen
revealed the width of the gap (4 cm), the location of the
stomach’s fundus and part of its body within the hernia sac
and the intra-abdominal location of the gastroesophageal
junction (Fig. 5).
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Fig. 4: Notice the wide gap through which the stomach prolapses,
in the context of a type Il hiatal hernia.

Fig. 5: MRI of the chest and upper abdomen reveals the width of
the gap (4 cm), the location of the stomach’s fundus and part of its
body within the hernia sac and the intra-abdominal location of the
gastroesophageal junction.
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After diagnostic documentation of Type II hiatal her-
nia, elective surgical repair followed. With the patient un-
der general endotracheal anesthesia and after conduction
of aleft mini Kocher section, the prolapsed stomach pouch
was reduced, the hernia sac and the adhesions of the right
crus of diaphragm in the parietal pleura and in the peri-
cardium were excised, the crura of diaphragm were con-
verged with 3 separate Vigryl 2/0 stitches and a total 360°
fundoplication was performed (Nissen’s fundoplication).

RESULTS

The little patient had an early recovery from anesthesia,
after surgery. On the second postoperative day, the naso-
gastric tube was removed and we began gradually oral
feeding. On the fifth postoperative day, the patient was
discharged home in excellent general condition. The first
postoperative clinical evaluation was performed after 3
months, when the excellent general condition of the pa-
tient was documented. The quantity of food was, gradual-
ly, increased without any episode of gastric dilatation or
dysphagia. Blood test revealed an increase in ferritin lev-
els up to 45 pg/dl. Also, red blood cell indices significantly
improved compared to those postoperatively (MCV: 77.8 fl
vs. 59.3, MCH: 25.7 pg vs. 18.3 and MCHC: 33 g/dl vs. 30.9).

One year later, the patient remains asymptomatic with
normal hematological profile. Barium meal examination
was conducted again, and confirmed the intra-abdominal
location of the stomach, the acute gastroesophageal angle,
no gastroesophageal reflux and a normal gastric emptying
(Fig. 6, 7).

DISCUSSION

Until now, less than 10 case reports of prenatally diagnosed
hiatal hernia have been published (12, 13, 14). When an in-
tra-thoracic cystic mass is found, the differential diagnosis
should include diseases, such as hiatal hernia, macrocystic
adenomatoid malformation, esophageal duplication cyst,
neurenteric cyst and pericardial cyst. Yamamoto N et al.
diagnosed a Type II hiatal hernia in a fetus with asplenia
syndrome (absence of spleen, dextrocardia, atrial and
ventricular septal defect, pulmonary artery stenosis and
malrotation) (14). Possibly, as prenatal evaluation rapidly
evolves, there will be more prenatally diagnosed congenital
hiatal hernias cases in the future. This possible evolution
would change the landscape of diagnostic investigation
and repair of hiatal hernias, even in a subclinical stage.
Early symptoms of type Il hiatal hernias are not caused
by gastroesophageal reflux, as the anti-reflux mechanism
is not abolished, but, come as a result of acute gastric dil-
atation - pressing the organs within the chest cavity - or
even gastric volvulus. Rarely, a hiatal hernia may present
with anemia and delayed growth, as in our case. Over time,
dimensions of the gap increase, the stomach is, further,
attracted upwards - due to negative intra-thoracic and
positive intra-abdominal pressure - the gastroesophageal
junction moves in a higher position, resulting in the abo-
lition of the anti-reflux mechanism (1, 15). Yazici M et al.
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Fig. 6, 7: Barium meal examination confirmed the intra-abdominal
location of the stomach, the acute gastroesophageal angle, no
gastroesophageal reflux and a normal gastric emptying.

noted that 68.4% of their patients with type I hiatal hernia
were suffering from gastroesophageal reflux disease (16).
Enlargement of the hiatus may result in a change from
type II to type IV hiatus hernia, as other intra-abdominal
organs may prolapse in the chest cavity, such as epiploon,
small and large intestine (15, 17, 18).
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According to Karpelowsky JS et al., from the 5 out of
59 cases, in which type II hiatal hernia was incidentally
diagnosed, in 3 out of 59 (5.01%) patients featured subclin-
ical anemia, later noticed, as in our case (1). Iron deficiency
anemia may come as a result of slow, chronic blood loss,
caused either by esophagitis - due to gastroesophageal re-
flux disease - or ulcers developing in the mucosa of the
prolapsing stomach’s part (1). In the present case, endos-
copy of the upper gastrointestinal tract was performed to
exclude the presence of esophagitis.

We believe that esophageal hiatal hernia, in general,
along with its consequences should be included within
diagnostic investigation of a child with chronic non-he-
reditary anemia and weight stagnation, in order to avoid
a delayed diagnosis and prevent possible complications.

The diagnosis of asymptomatic type II hiatal hernia
may first be suspected because of an abnormal chest x-ray,
showing the gastric bubble within the thorax. In 32% of
all cases, air fluid levels in the lower quadrant of mediasti-
num, may, also, be detected (1). Given that the hernia is
asymptomatic in an early stage, a supine chest x-ray after
the placement of a nasogastric tube and repetition of it,
in order to confirm the intra-thoracic place of the tube,
would significantly contribute to the diagnosis (19, 20).
The differential diagnosis includes retrosternal Morgagni
hernias, mediastinal cysts, tumors and cystic echinococ-
cosis (1, 21).

Barium meal examination and endoscopy of the upper
digestive tract highly contribute to the confirmation of the
diagnosis. Since barium meal examination showed the in-
tra-thoracic location of the gastroesophageal junction and
no findings suggestive of gastroesophageal reflux were
noted after endoscopy of the upper digestive tract, the pos-
sible diagnosis of type I or IIl hiatal hernia was excluded. It
should be pointed out that the barium meal examination is
not a foolproof way to evaluate the location of the gastroe-
sophageal junction (1, 22). Chest and upper abdominal MRI
contributed to a more accurate evaluation of the prolaps-
ing part, the location of the gastroesophageal junction, the
width of the gap, while a possible pathology of the lower
respiratory system or the mediastinum was excluded (21).

Theoretically, in type I and III hiatal hernias there is
a great risk of incarceration of the prolapsing stomach, or
even gastric volvulus. As a result, an elective, either lapa-
roscopic or open, hernia repair is indicated (20). Karpe-
lowsky JS et al. do not share with this “scaremongering”
(1). During the treatment of 59 type II hiatal hernia cases,
over 40 years, no such complication was noticed (1).

There is no age limit for laparoscopic hernia repair.
Kundal AK et al. performed a laparoscopic hiatal hernia
repair in 4 infants (20). Van der Zee DC et al. performed
the same operation in 2 infants, managing, successfully, to
reduce the stomach, converge the gap and perform a total
fundoplication (23).

The surgical procedure of type Il hernia repair includes
the excision of the hernia sac, the reduction of the pro-
lapsing stomach and the convergence of the crura of di-
aphragm (9, 18, 24). It is widely believed that the excision
of the hernia sac allows safer convergence of the crura of
diaphragm, eliminating the risk of relapse (25). Some re-
searchers disagree, because of possible iatrogenic injuries
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during hernia sac excision, suggesting that a partial exci-
sion is enough (26).

The operation is completed with anti-reflux surgery-
mainly, fundoplication- as performed in our patient (1, 18,
19, 21, 24). Fundoplication is indicated in cases, in which
gastroesophageal reflux disease is pre-operatively diag-
nosed (1, 16). Yousef Y et al. encountered 14 little patients
with type Il hiatal hernia, 4 laparoscopically and 10 openly.
On 13/14 patients (93%) they performed anti-reflux sur-
gery (22). Karpelowsky JS et al. encountered 20/59 pa-
tients, with no signs of gastroesophageal reflux disease,
not performing an anti-reflux surgery (1). However, with-
in post-operative follow up, they found that 12/20 patients
(60%) developed gastroesophageal reflux disease.

It is believed that this progress is iatrogenic, due to the
mobilization of the esophagus and the abolition of normal
anti-reflux mechanism. With the performance of fundo-
plication, the stomach is stabilized in the abdomen, while
a sufficient sub-diaphragmatic abdominal part of esopha-
gus is retained (1). The operation is, preferably, performed
with abdominal access, except for the cases of short esoph-
agus, in which thoracic access is preferable (19).

Esophageal hiatal hernias with wide gap are charac-
terized by inadequate diaphragm development, causing
technical difficulty in the convergence of the gap, which is
performed under tension, increasing the risk of relapse.
Wang G et al. suggest that the primary repair of a wide gap
is technically feasible, without using prosthesis. Besides,
they characterize the existence of prosthesis in a develop-
ing organism as a disadvantage (19). Another important
parameter of relapse is a short esophagus, which results
in a technically difficult performance of fundoplication. In
this cases, Collis-Nissen procedure is preferred (27).

CONCLUSIONS

1. Esophageal hiatal hernia should be included within di-
agnostic approach of a child with chronic non-heredi-
tary anemia.

2. Afterthe diagnosis of type Il esophageal hiatal hernia is
established, performance of a hernia repair surgery is
indicated in short time, due to the severity of possible
complications.

3. Through the performance of total fundoplication, it is
secured that the subdiaphragmatic abdominal part of
esophagus will be retained, preventing the develop-
ment of post-operative gastroesophageal reflux dis-
ease.
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