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Video-Assisted Thoracic Surgery for Late Recurrence of
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Abstract: Congenital diaphragmatic hernia (CDH) is often diagnosed and treated in the perinatal
period. Recurrence is a known complication that may very rarely occur years after the operation.
We report here the case of a patient who had an operation for a CDH at birth that then recurred
in adulthood. Given the risk of complications and the symptomatology of the patient, we decided
to treat the patient surgically. We successfully performed a video-assisted thoracic surgery (VATS)
procedure during which we reduced the hernia and closed the breach. Given the recurrent nature of
the hernia, we decided to reinforce the repair with a mesh.
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1. Introduction

Congenital diaphragmatic hernia (CDH) is a rare but severe disease, occurring in
approximatively 1:2500 to 1:5000 newborn children [1]. A diaphragmatic hernia is very
rarely diagnosed in adults. In most cases, the etiology is a CDH that became symptomatic
in adulthood sometimes triggered by pregnancy [2], or an asymptomatic CDH diagnosed
incidentally as a radiographic finding. Other etiologies include a trauma-induced diaphrag-
matic hernia. Here, however, we describe a recurrence at adulthood of a CDH repaired in
infancy, a case for which the literature is very scarce.

2. Case Description

A 25-year-old male presented to the outpatient clinic complaining of dyspnea on
exertion and left chest discomfort.

This patient has a history of left congenital diaphragmatic hernia, which was diag-
nosed prenatally and for which he underwent surgery on his first day of life. The hernia
involved the colon, the spleen, the left lobe of the liver and part of the small intestine.
Via left subcostal laparotomy, the content was reduced into the abdominal cavity and the
diaphragmatic defect was closed with a direct suture. He did not suffer from pulmonary
hypoplasia. The postoperative course was uneventful.

He was readmitted two and a half months later in critical condition, due to intesti-
nal obstruction from adhesions at the site of the first surgery. He underwent a midline
laparotomy, during which a necrotic intestinal loop had to be resected.

At 8 years of age, he presented with a second episode of intestinal obstruction. He
underwent a second midline laparotomy for surgical adhesiolysis. There was no sign of
bowel necrosis or recurrence of the diaphragmatic hernia.

In 2009, he underwent elective surgery to correct the unaesthetic median abdominal scar.

In 2010, a CT was performed as part of the follow-up of the surgery performed in 2009,
in order to evaluate the integrity of the abdominal wall. The patient was asymptomatic,
but a CT demonstrated a left posterolateral 3 cm diaphragmatic orifice.
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Between 2010 and 2018, the patient experienced increasing dyspnea on exertion and
left chest discomfort. In February 2018, a CT showed the persistence of the hernia, which
was measured as a 3.3 cm diaphragmatic orifice containing colon and greater omentum,
for a total volume estimated at 560 cc (Figures 1 and 2). He underwent preoperative
consultation in June 2018, at which he complained of dyspnea, left chest discomfort, as
well as occasional constipation. On clinical examination, the patient had scars from left
subcostal and midline laparotomy incisions, as well as decreased left basilar breath sounds
on chest auscultation.

Figure 1. CT scan (performed in 2018) showing the recurrent left posterolateral hernia.

Figure 2. 3-D reconstruction of the CT-scan performed in 2018 showing the location of the hernia
(yellow arrows).
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We decided to surgically repair the diaphragmatic defect to treat the patient’s symp-
toms, as well as to decrease the risk of additional intestinal obstruction. This surgical
approach was recommended by the literature [2,3].

We performed a VATS procedure. The patient was placed in the right lateral decubitus
position. A 5 mm 30-degree thoracoscope was introduced through a 5 mm trocar placed in
the 4th intercostal space on the anterior axillary line. After exploration of the pleural cavity
and identification of the hernia, two 10 mm trocars were placed in the 7th intercostal space
on the mid- and posterior axillary line, respectively. Two additional 5 mm pleurotomies
were performed in the 9th intercostal space on the posterior axillary line, and in the 6th
intercostal space on the anterior axillary line. After reduction of the hernia, the defect was
measured as 3.5 cm in diameter (Figure 3). The hernia consisted of left transverse colon
that was contained in a hernial sac. It was dissected and reintegrated in the abdominal
cavity. Next, the defect was closed with simple interrupted stitches of a nonabsorbable,
braided suture (Ethibond 0) (Figure 4). The suture line was reinforced with a 12 cm
diameter polyvinylidene fluoride (PVDF) mesh (DynaMesh®-IPOM) that was anchored
with four stitches of nonabsorbable polypropylene sutures (Prolene 2-0) and surgical glue
(IFABOND®) (Figure 5). We placed one chest tube (28 Fr.) with suction (—20 cmH20) at the
end of the procedure. There were no intraoperative complications. Operative time was
170 min.

Figure 4. Herniorrhaphy of the diaphragm before the application of the mesh.
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Figure 5. Application of the polyvinylidene fluoride (PVDF) mesh (DynaMesh®-IPOM) anchored
with four Prolene 2-0 stitches and surgical glue (IFABOND®).

The postoperative course was uneventful. The chest tube was removed at day 3
and the patient was discharged at day 5. The patient described an improvement of his
symptoms, with resolution of the dyspnea on exertion and chest discomfort. He reported
slight postoperative pain on the posterior trocar access, which resolved after 6 months.
At 2-year follow-up, there is no radiological sign of recurrence. Given his numerous
preexisting laparotomy scars, the patient was also very satisfied with the aesthetic result
(Figures 6 and 7).

Figure 6. Anterior trocar access scars.
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Figure 7. Posterior trocar access scars.

3. Discussion

Risk of recurrence after repair of CDH at birth is greatest during the first year of life
and becomes very low after childhood. In one cohort of 187 patients described by Tim
Jancelewitz et al., recurrence occurred in 23 (15%), of which 70% occurred before 2 years
and all before 9 years [4].

Because of the rarity of recurrence in adults, diagnosis is difficult. Symptoms of
diaphragmatic hernia are not very specific and include abdominal symptoms such as
abdominal pain, nausea and vomiting, and thoracic symptoms, such as shortness of breath
and chest discomfort.

The approach (abdominal vs. thoracic, minimally invasive vs. open) used for recurrent
CDH repairs in adults should, in our opinion, be selected based on the surgeon’s experience
and the patient’s history. In our case, the thoracic approach was ideal given his history of
multiple abdominal surgeries.

In the setting of an elective repair, a minimally invasive approach should, in our
opinion, be considered when appropriate. There exists now in the literature a few cases,
including ours, that demonstrate that a minimal access by VATS [5-7] or RATS [8] is feasible.
This case demonstrates that a significant hernia volume is not an absolute contraindication
to a VATS approach.

We did not find any literature addressing use of a mesh reinforcement in repair of late
recurrent diaphragmatic hernia. In this case, we chose to use mesh to minimize the risk of
recurrence in the very long term. Not only was the hernia of a recurrent nature, but this
young, healthy, and active patient also has a long-life expectancy. We opted for a biface
mesh made of polypropylene (PP) on one side and polyvinylidene fluoride (PVDF) on the
other (DynaMesh®-IPOM). The PP side was placed on the diaphragmatic side, as it would
be placed on the parietal side in case of a laparoscopically treated incisional hernia. We
opted for this patch because we were able to fully close the diaphragmatic defect. Had this
not been possible, we would not have used this mesh, because the PP side would have
been in contact with the peritoneal cavity and would have created adhesions. We then
would have used a PTFE patch (GORE® DualMesh®), where the smooth side would be
placed in contact with the abdominal cavity.

In conclusion, recurrence in adults of a diaphragmatic hernia operated at birth—that
might be called “transdiaphragmatic eventration”—is a very rare event. When diagnosed, it
should be followed-up and surgically treated because of the risk of intestinal strangulation.

A minimally invasive procedure can be carried out, even when the hernia volume
is large, and must be considered because it reduces length of hospitalization and cost,
decreases patient morbidity, and increases patient comfort.



Surgeries 2021, 2 149

The use of a mesh in the case of late recurrent diaphragmatic hernias, even when
tension-free closure is achieved is, as per our experience, recommended to reinforce the
repair and to prevent further recurrence, particularly in young and healthy adults.
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