Case Report

Beware the ‘raised right hemidiaphragm’ in a female patient
with previous pneumothorax surgery: liver herniation through a
massive endometrosis-related diaphragmatic fenestration
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Abstract: A 44-year-old non-smoking woman presented with recurrent right spontaneous pneumothorax
9 years after a right-side surgical pleurodesis via a video-assisted thoracic surgery (VATS) approach for
suspected primary pneumothorax in another center. Histological examination of tissue excised during the
earlier operation confirmed catamenial pneumothorax, but no further treatment was given. During the
9 years since, she had had persistent right lower chest pain and chest X-ray (CXR) had shown a “persistently
elevated right diaphragm”, but these had been treated as iatrogenic neuropathic pain and phrenic nerve palsy
respectively. A redo right surgical exploration was performed for the current recurrence. Intra-operatively,
the right half of the liver was found to have herniated into the chest via a massive fenestration (10 cm x 9 cm)
in the right hemidiaphragm. The defect was repaired via a combined thoracotomy and laparotomy
approach. This case serves as an advisory that in patients with persistent ipsilateral chest pain and a raised
hemidiaphragm following surgery for catamenial pneumothorax, diaphragmatic fenestration and abdominal

visceral herniation should be suspected amongst the differential diagnoses.
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Introduction

Persistent pain and a raised hemi-diaphragm after surgery
are often assumed to be iatrogenic and treated empirically.
We report a case of massive diaphragmatic fenestration with
visceral herniation in a patient with previous surgery for
catamenial pneumothorax, mimicking these post-operative
sequelae.

Case report

A non-smoking 44-year-old female patient presented
with a recurrent right-sided pneumothorax. Nine years
previously, she had received right lung bullectomy and
pleurodesis via a video-assisted thoracic surgery (VATS)
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approach at another hospital for right-side pneumothorax.
Although it was initially thought that she had primary
pneumothorax, a diaphragm lesion intra-operatively, and
histological analysis of this confirmed endometriosis.
The patient was not given any endometriosis-
specific treatment afterwards. Post-operatively, she
complained of persistent right lower chest pain which
was managed as post-operative neuropathic pain (1).
However, the pain responded poorly to conventional and
neuropathy-specific analgesia (pregabalin), and persisted
throughout the intervening 9 years. Chest X-ray (CXR) also
showed a “persistently elevated right diaphragm”, which
was attributed to possible phrenic nerve palsy as a result of
the surgery by the other hospital.
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Figure 1 Chest X-ray upon current presentation to our hospital,
showing recurrent right pneumothorax and elevated right

hemidiaphragm.

Figure 2 Intra-operative photograph taken after opening of the
subcostal laparotomy. A large 9 ecm x 10 cm defect in the right
diaphragm is seen with no coverings. The right liver had herniated
through this fenestration defect into the right lower thorax. The
indentation in the liver where the diaphragm had tightly encircled

it can still be seen (arrows).

On presentation to our hospital presented with a
recurrent right-sided pneumothorax now, CXR showed a
large circumferential pneumothorax with no obvious inter-
pleural adhesion. This CXR was again suggestive of an
elevated right hemidiaphragm (Figure I).

It was decided to offer her redo surgical pleurodesis in
view of the extent of her recurrent pneumothorax. Initial
exploration was performed using the standard right 2-port
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Figure 3 Intra-operative view taken with the video-thoracoscope
in the right chest looking in a caudad direction towards the right
diaphragm. The synthetic mesh repair of the diaphragm defect
(applied from the intra-abdominal side) is seen, and displays the
large size of the fenestration which was a single hole involving over

half of the total area of the right diaphragm.

VATS technique. Intraoperatively, a 1.1 cm right apical lung
bulla was found and staple-excised. However, much more
strikingly, it was noted that the right liver had completely
herniated via a large (10 cm x 9 cm) fenestration in the
center of right hemidiaphragm (Figure 2). There were
no tissue or membrane coverings over the fenestration,
and the liver itself looked normal. The appearance was
compatible with classic examples of endometriosis-related
diaphragmatic fenestrations (2-4), but no previous cases to
our knowledge have resulted in such a massive defect with
such gross liver herniation into the right chest. In view of
the extent of the defect, the operation was converted to a
combined right limited thoracotomy plus right subcostal
laparotomy approach. The right liver was mobilized and
reduced into the abdomen via the hernia defect, and the
latter was then repaired with a non-absorbable patch (Gore
Dualmesh, Gore-Tex, Flagstaff, Ariz, USA) anchored
with continuous 2-0 polypropylene sutures (Figure 3).
Mechanical pleurodesis using abrasion to entire lateral chest
wall parietal pleura was performed. One chest drain was
inserted and —15 ecmH,O suction was applied.

The patient had an uneventful post-operative
recovery. The chest drain duration was 2 days, and she
was discharged on postoperative day 4. Postoperative
CXR showed restoration of the normal contour of the
right hemidiaphragm. Pleural biopsies taken during
surgery confirmed the presence of endometriosis. Her
endometriosis was managed with regular intramuscular
injection of gonadotropin-releasing hormone (GnRH)

www.jthoracdis.com 7 Thorac Dis 2015;7(5):E112-E116



E114

analogues on the advice of the gynecologists. She has
remained free from recurrence of pneumothorax 15 months
after the operation, and the right lower chest pain that had
troubled her for the past 9 years had also fully resolved.

Discussion

Diaphragmatic fenestration is known to be associated with
pulmonary endometriosis (2-10). However, endometriosis-
related diaphragmatic fenestrations with abdominal visceral
herniation is extremely rare. Only seven cases have been
reported in the English literature (7able 1) (2-8), with the
largest previously documented case having a diameter
of 4 cm (2). To our knowledge, our patient reported
here represents the most extreme case of diaphragmatic
fenestration associated with catamenial pneumothorax yet
reported in the literature—in terms of both fenestration size
and extent of visceral herniation. Our case was particularly
clinically significant in that it mimicked two common
post-operative complications in thoracic surgery: post-
thoracotomy/VAT'S pain and phrenic nerve palsy.

Persistent chest wall pain and paresthesia is a recognized
complication after thoracic surgery, especially after
traditional open thoracotomy. The advent of VATS for many
thoracic surgical procedures has led to significant reduction
in postoperative pain, but not in its elimination (11).
Modern studies have shown that the reason for this may
lie in the multifactorial nature of post-VATS pain (1,11).
Although VAT'S reduces nociceptive and inflammatory
components of postoperative pain, intercostal neuropathy
can still remain leading to paresthesia. This multifactorial
nature of post-VAT'S pain partly explains the inconsistent
results of pain control with current modalities (e.g.,
oral analgesics, epidural/paravertebral infusions of local
anesthetics, nerve blocks, cryotherapy etc.). As a specific
treatment of neuropathy, gabapentin has now been
established to be a safe, well-tolerated, and effective therapy
for patients with persistent neuropathic pain following
thoracic operations (1). In our patient, the previous hospital
had managed her according to this line of thought using
pregabalin—which is similar to gabapentin. However, no
success was achieved even 9 years after the operation—
which is a long time even for neuropathic sequelae. Our
experience with this patient leads us to advise that failure
to respond to conventional and even neuropathy-specific
analgesia should raise suspicion of other causes of chronic
chest pain.

The other suspected complication in our patient was
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a diaphragmatic hernia, suggested by the appearance of
an “elevated hemidiaphragm” on CXR. Intra-operative
physical, electrical or thermal trauma to the phrenic nerve
may sometimes cause palsy, a well-recognized complication
in any thoracic operation (12). It was not surprising that
surgeons from the previous hospital believed this to have
occurred based on the CXR appearance after the original
operation. However, of all the operations in the human
chest, pneumothorax surgery is rarely (if ever) associated
with phrenic palsy. Bleb resections or bullectomies are very
rarely performed in the vicinity of the phrenic nerve, and
even mechanical pleurodesis or parietal pleurectomy tend
to avoid the mediastinal pleura where the phrenic nerve
runs. Our experience with this patient suggests that the
appearance of an “elevated diaphragm” on CXR should
not be automatically assumed to be due to phrenic injury—
especially with procedures such as pneumothorax surgery
which rarely involve the mediastinum. In such cases, other
possible causes of the CXR change should be carefully
considered.

In our patient, it is possible that the failure to treat the
underlying endometriosis after the first operation contributed
to both the subsequent recurrence of pneumothorax and
the progressive enlargement of the diaphragmatic defect
to such a massive degree. According to the literature,
treatment with either surgery alone or hormonal therapy
(e.g., GnRH analogues) alone for catamenial pneumothorax
were both associated with high recurrence rates [surgery
alone: 32% in 32 months (9); hormonal therapy alone: 60%
in 12 months (10)]. Therefore, it has been suggested that a
‘combined’ or ‘sequential’ approach using both modalities
should be the best treatment (10), in that the hormonal
therapy could inactivate any residual endometriotic tissue
left in the chest cavity after surgery. A recent case series of
12 patients demonstrated no recurrence on follow-up if
surgical pleurodesis was followed immediately by GnRH
analogues for 6-12 months (13). Because of the observation
of what had happened to this patient with surgery alone
9 years ago, we chose to add hormonal therapy after the
second operation.

Conclusions

Our experience with this patient suggests that a combination
of refractory and extraordinarily persistent chest pain plus
an “elevated right hemidiaphragm” on CXR and following
surgery for pneumothorax in a female patient should ring
warning bells for clinicians. Catamenial pneumothorax
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should be investigated for (if not already confirmed), and
a massive fenestration of right hemidiaphragm with liver
herniation should be suspected amongst the differential

diagnoses for the presentation.
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