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Abstract

Introduction: Congenital diaphragmatic hernia is often detected during the
prenatal or neonatal period by severe respiratory symptoms. Late-presenting
congenital diaphragmatic hernia is uncommon entity resulting in frequent
misdiagnosis and inappropriate treatment. Case Report: We report the case
of a left congenital diaphragmatic hernia revealed by an inaugural diabetic
ketoacidosis in a 9-year-old girl. She has presented progressive weight loss
without loss of appetite associated with polyuro-polydipsia, then epigastric
pain with vomiting. Blood glucose was 3.2 g/L, ketonuria and 2+ glycosuria.
Despite a well-conducted treatment, there was persistence of dyspnea. Chest
X-ray and chest CT-scan confirmed the presence of a left diaphragmatic her-
nia. Evolution was marked by the death of the child on day 2 post-operative
from a multivisceral failure. Conclusion: Clinical and radiological signs of
congenital diaphragmatic hernia after the neonatal period may be difficult to
interpret and may result in delayed diagnosis, erroneous treatment and po-
tentially fatal outcome.
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1. Introduction

Congenital diaphragmatic hernia (CDH) is a rare malformation observed in ap-
proximately 1 for 3000 live births [1]. In more than 90% of cases, CDH is de-
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tected during the prenatal or neonatal period. Infants with CDH often present at
birth with severe respiratory symptoms. In these cases, there are few diagnostic
problems. However, about 5% to 30% of diaphragmatic hernias are diagnosed
beyond the neonatal period [2] [3] [4]. It poses diagnostic problems, because the
late-presenting congenital diaphragmatic hernia is accompanied by a diagnostic
wandering because of its rarity and its unusual semiology that can lead to inap-
propriate treatment and a fatal outcome. Indeed, it can be revealed in an acute or
chronic mode by gastrointestinal or respiratory symptoms, or both. The massive
pneumothorax and pleural effusion are the most common initial incorrect diag-
nosis at the chest radiography. Although the passage of a nasogastric tube place-
ment or upper gastrointestinal opacification is an alternative method of con-
firming the diagnosis, computed tomography scan is recommended to confirm
the diagnosis and avoid inappropriate chest drain placement when congenital
diaphragmatic hernia is suspected in child and adult [5]. We report the case of a
left congenital diaphragmatic hernia revealed by an inaugural diabetic ketoaci-

dosis in a 9-year-old girl.

2. Case Report

B.O is a 9-year-old girl, with no notable pathological history. Since one month
before her admission, she has presented progressive weight loss without loss of
appetite associated with polyuro-polydipsia, then epigastric pain with vomiting.
The installation of dyspnea with impaired consciousness justified her admission
at the paediatric intensive care department. On examination, she was febrile,
drowsy with Kussmaul dyspnea with dehydration and tachycardic. On abdo-
minal examination, there was moderate bloating and generalized abdominal de-
fense with dullness. Glycemia was 3.2 g/L, Ketonuria and glycosuria were at 2+.
A treatment was instituted based on insulin and rehydration with isotonic saline
serum. She needed high-flow oxygen to maintain oxygen saturation. The evolu-
tion was marked by the improvement of his state of consciousness, blood sugar
(0.75 g/L), ketonuria and glycosuria reduced to traces (Table 1); but there was a
persistence of respiratory symptoms and abdominal pain. Chest and abdominal
radiographs were requested and showed the presence of gastric pouch and colon
in the left hemithorax (Figure 1). These images were taken for pneumothorax
and a thoracocentesis was performed without improvement of its clinical condi-
tion. A thoracoabdominal computed tomography was then performed confirm-
ing the diagnosis of left diaphragmatic hernia with gastro-pleural fistula (Figure
2). After clinical stabilization, she was operated on. We found a diaphragmatic
defect about 10 cm wide (Figure 3), two large gastric perforations with presence
of gastric fluid in the left hemithorax, perforation of the transverse colon and
atrophic and infarcted spleen. We proceeded to diaphragmatic raphy repair by
separate U-shaped stitches with nonabsorbable yarn (Figure 4), followed by clo-
sure of gastric and colonic breach and then splenectomy. She had also received

antibiotic therapy with Ceftriaxone 2000 grams and Metronidazole 1200 g per
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day, combined with analgesics. Evolution was marked by the death of the child

after 2 days postoperative by a multivisceral failure.

Table 1. Results of the laboratory investigations.

Laboratory investigations At admission Day 1 Day 2
Glycemia 3.2 g/ml 1.25 0.75 g/ml
Glucosuria ++ + Traces
ketonuria ++ + Traces
Blood creatinine 9 mg/L
Haemogram
White blood cells 13,500/mm’
Red cells 2.5 x 10/mm?
Hemoglobin 6.7 g/dL 10.1 g/dL (after transfusion)

Figure 1. Standard thoracoabdominal radiograph show-
ing left pneumothorax with intra-thoracic aerocoly.

Figure 2. Thoracoabdominal CT scan
showing left gastro-pleural fistula.
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Figure 4. Aspect after closing of the diaphragmatic breach.

3. Discussion

Late-presenting CDH is a CDH diagnosed after the neonatal period [5]. It causes
diagnostic difficulties because of its rarity and its varied clinical expression that
can be respiratory or gastrointestinal, or both. Sometimes, it is fortuitous dis-
covery; often it is the cause of a misdiagnosis [2] [3] [4]. Indeed most cases re-
ported in the literature, late-presenting HDC manifests by respiratory symptoms
misdiagnosed as pneumonia, congenital pulmonary cysts or pneumothorax [6]
[7], or by gastrointestinal disorders non-specific such as vomiting, acute, chronic
or recurrent abdominal pain depending of the importance of viscera contained
in the sac [8] [9]. Sridhar et al [10] explained that in such cases, the defect is
long standing but the viscera are confined by the hernial sac or obturated by a
solid organ; the patient becomes symptomatic when actual herniation takes
place later in life because of rupture of the hernial sac or complication of her-
niated contents, such as volvulus or strangulation.

In addition, the same symptoms can be found in diabetic ketoacidosis [11]
[12]. One month before admission, the patient presented both respiratory and
digestive symptoms evolving insidiously before presenting disorders of con-
sciousness and Kussmaul respiration, related to an inaugural diabetic ketoacido-
sis. Treated as such, despite the glycaemic balance and the disappearance of ke-
tones and sugar in the urine, respiratory symptoms (polypnea) persisted. A chest
X-ray revealed the diagnosis of a CDH. We don’t find in the literature cases of
diaphragmatic hernia revealed by inaugural diabetic ketoacidosis, which makes
this case exceptional. On standard radiography, the left intrathoracic air image is
mistaken for a pneumothorax. This diagnostic wandering already reported by

other authors [6] [8] [9], reason why we performed a thoracocentesis in our pa-
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tient. Berman et al [6], in their series of 26 patients with late presenting CDH
reported that 4 undergone thoracocentesis. Zaleska-Dorobisz et al [13] in their
series reported that 9 out of 29 patients undergone thoracocentesis. Standard ra-
diography may be supplemented with esophago-gastric opacification or a ba-
rium enema; computed tomography or MRI is recommended only in case of di-
agnostic doubt [3] [6] [9]. In our case computed tomography of the chest re-
vealed the diagnosis. It was a Bochdalek diaphragmatic hernia that is the most
common type of CDH with 90% of cases [9].

A surgical treatment was performed as soon as her clinical status stabilized
(on the third day of her admission to paediatric intensive care). During the op-
eration, we found multiple gastric and colic perforations due to thoracic drai-
nage in relation to previous diagnostic wandering. This has also been reported
by other authors [9] [14]. The atrophy and infarction of the spleen indicate
chronic suffering of this organ observed in the left CDH and may be the cause of
haemorrhage with a vital risk [10]. It is possible that the spleen could have closed
the diaphragmatic gap, and that its atrophy was responsible of hernia. This hy-
pothesis has already been underlined by other authors [10]. And we also believe
that there was preexisting gastric perforation to the pleural drainage because the
CT scan had shown a gastro-pleural fistula.

The evolution was fatal in our case; Berman et al. [6] reported 2 deaths from
cardiopulmonary arrest in apparently healthy children. The association of an
inaugural diabetic ketoacidosis and a late-presenting diaphragmatic hernia is
particularly morbid and fatal because of the severity of the two pathologies, with
a potentiating effect of one on the other. On one hand, diabetic ketoacidosis is
the leading cause of morbidity and mortality in children with type 1 diabetes
mellitus; mortality is mainly related to the occurrence of cerebral oedema [11].
On the other hand, the late-diagnosis of diaphragmatic hernia was made at the
stage of complications including gastric and colic perforation with diffusion of
their contents in the abdominal and thoracic cavities. Indeed, all authors agree
that late-diagnosis of CDH and erroneous treatment can lead to potentially sig-
nificant morbidity and mortality when patients are not properly managed at an
appropriate stage [6] [10] [14]. In our case, the child is brought to the hospital in

a context of deterioration of the general condition with multi-organ failure.

4. Conclusion

The clinical signs and radiological findings of patients with congenital diaph-
ragmatic hernia after the neonatal period may be difficult to interpret and may
result in delayed diagnosis, erroneous treatment and potentially fatal outcome. It
was the case in our patient who, in addition, had a second pathology, diabetes

mellitus, revealed in its most lethal form, ketoacidosis.
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