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Resection of enlarged cardiophrenic lymph nodes (CPLN) is a procedure required to obtain complete cytor-
eduction in selected patients affected by advanced ovarian cancer. Their resection by transdiaphragmatic
approach has been demonstrated to be feasible with low rates of morbidity. The main complications associated
with this procedure are pleural effusion, pneumothorax, and rarely, chylothorax.

This case describes a postoperative chylothorax and chest liver herniation in a patient who underwent a

cytoreductive surgery for advanced endometrioid ovarian cancer, which included a right transdiaphragmatic
CPLN resection. Surgical management by thoracotomy was required to repair the right diaphragmatic defect
combined with conservative management of the chylothorax. The diaphragmatic closure was achieved
employing interrupted stitches with a non-absorbable suture. No prosthetic material was required.

1. Background

Debulking surgery with no residual disease is the most important
prognostic factor in advanced ovarian cancer (Bristow et al., 2002).
Cardiophrenic lymph nodes (CPLN) involvement is considered as a FIGO
stage IVB but should not preclude complete cytoreduction (Cowan et al.,
2017; Mert et al., 2018; Prader et al., 2019). It is widely accepted that
CPLN should be removed if they measure more than 10 mm, since 90%
will be found to contain metastases at final pathology (Prader et al.,
2016). Video-assisted thoracic surgery (Lim et al., 2009) and trans-
diaphragmatic approach (Yoo et al., 2013) are two possible surgical
approaches with acceptable morbidity and low complication rates,

including pleural effusion, pneumothorax, chylothorax, and pulmonary
embolism (Cowan et al., 2017).

We present the case of a postoperative chylothorax and chest liver
herniation after CPLN resection by a transdiaphragmatic approach
following cytoreductive surgery, the first to our knowledge reported in
the literature.

2. Case
We present the case of a 54-year-old woman without any comor-

bidities and with a body mass index of 20. She was referred to our
institution for peritoneal carcinomatosis with a heterogeneous and
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irregular endometrial thickening. Diagnostic laparoscopy evidenced a
peritoneal cacinomatosis with a peritoneal cancer index estimated at
14/39 (Tentes et al., 2003). Peritoneal biopsies confirmed a grade 1
endometrioid adenocarcinoma. The endometrial sampling revealed a
possible synchronic well-differentiated endometrioid adenocarcinoma
(grade 1). Magnetic resonance imaging showed a myometrial invasion
below 50%. Contrast-enhanced computed tomography (CT) did not find
extra-abdominal disease except for enlarged CPLN (13 mm). According
to the tumor board recommendation, primary debulking surgery was
performed.

The patient underwent a complete cytoreduction procedure
including en-bloc pelvic resection according to Hudson procedure
(Angeles et al., 2019), pelvic and para-aortic lymphadenectomy, infra-
gastric omentectomy, right upper quadrant peritonectomy, and trans-
diaphragmatic CPLN resection (Fig. 1A). The operative time was 276
min, and the estimated blood loss was 500 ml. No major intraoperative
complications were observed. The right diaphragmatic opening was
closed employing an absorbable running suture (Fig. 1B), and a right
chest tube was placed to drain the pneumothorax and reduce the risk of
postoperative pleural effusion.

The postoperative course was uneventful up to the 4th day when the
chest tube drained a milky-colored fluid up to 2500 ml per day. The
diagnosis of chylothorax was clinically established and was confirmed
after the analysis of protein, lactate dehydrogenase, and triglyceride
levels in the pleural fluid. A full-body CT-scan was performed due to
persistent fever and tachycardia looking for an abdominal collection,
pulmonary atelectasis or embolia. The imaging found normal post-
operative changes, not justifying the symptoms. Chylothorax was
managed conservatively, including pleural effusion drainage and fat-
free parenteral nutrition. The clinical course was favourable. The vol-
ume of the pleural effusion decreased progressively and the pleural fluid
became progressively serous. On the 17th postoperative day, the patient
complained of dyspnea, breathlessness, and the arterial oxygen satura-
tion revealed abnormal values, below 90%. A second CT-scan showed
the atelectasis of the inferior and the middle lobe of the right lung due to
extrinsic compression of the right hepatic lobe, which was partially
herniated into the chest (Fig. 2). A right lateral and caudal intercostal
thoracotomy was performed, which confirmed the herniation of the liver
in the right diaphragmatic dome. The diaphragmatic breach was closed
without tension employing interrupted stitches of a non-absorbable
suture every 10 mm allowing liver reintegration into the abdominal
cavity (Fig. 3). The chest tube was removed on the 12th postoperative
day after confirming by a chest X-ray the full right lung expansion.

The postoperative recovery was uneventful, and the patient was
discharged on the 26th postoperative day under fat-free enteral nutri-
tion for a total duration of 6 weeks. One month after the thoracotomy,
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chest X-ray did not show any pleural effusion and the patient did not
present clinical signs of diaphragmatic dysfunction.

The anatomopathological analysis confirmed the initial diagnosis of
a well-differentiated endometrioid adenocarcinoma of both ovaries with
extension to the pelvic and the diaphragmatic peritoneum and two
macrometastatic CPLN (2N+/8), considering the disease as a stage IVB
according to the FIGO 2018 classification. In addition, a low-risk
endometrial adenocarcinoma (grade 1) was found confined to the
uterine corpus (FIGO IA). The patient could initiate her chemotherapy
within six weeks after the cytoreductive surgical procedure and she
underwent six cycles of adjuvant platinum-based chemotherapy.
Currently, she is in clinical remission ten months after the end of the
treatment.

3. Discussion

Diaphragmatic hernia in adults is a rare but severe complication
mainly observed after traumatic thoracoabdominal injury or after major
supramesocolic gastrointestinal procedures, including hepatic resection,
liver transplantation, esophagectomy. To our knowledge, this is the first
description of chest liver herniation through a diaphragmatic defect of
iatrogenic origin associated with CPLN resection during cytoreductive
surgery. The low serologic level of albumin of this patient (20 g/1 for a
normal standardized value of 30 g/1) may be considered as a factor
contributing to this complication.

CPLN resection is a feasible procedure with low morbidity and low
rates of postoperative complications, being the pleural effusion the most
frequent (Cowan et al., 2017). Chylothorax is an infrequent complica-
tion with a rate of mortality around 10%, mainly observed in medical
disorders such as infectious diseases or thoracic duct obstruction due to
mediastinal malignancies and also in patients undergoing thoracic sur-
gery (Shah et al., 2012). Cowan et al. previously reported a patient who
presented a chylothorax after the resection of CPLN through a trans-
diaphragmatic approach in ovarian cancer also treated by conservative
management (Cowan et al., 2017). Anatomical variations of the thoracic
duct with the presence of tributary lymphatic vessels in the lowest part
of the anterior mediastinum draining CPLN could explain the post-
operative chylothorax observed in our patient. The objective of treating
the chylothorax is to prevent local, immunological and nutritional
complications. Initial treatment of chylothorax is based on conservative
treatment, and approximately half of patients respond to non-surgical
management, which includes the complete elimination of fat intake,
chest tube insertion, total parenteral nutrition, and optionally, anti-
secretory agents such as somatostatin (Nair et al., 2007). Many surgical
options exist in case of failure of conservative management of chylo-
thorax, including talc pleurodesis, bipedal lymphography, thoracic duct

Fig. 1. Right transdiaphragmatic cardiophrenic lymph nodes resection during the primary cytoreductive surgery (¢ diaphragm; =* liver;

lung). A. Abdominal view

of the fat pad containing the enlarged cardiophrenic lymph nodes through the diaphragmatic opening (—). B. Final view after the right diaphragmatic closure with a

running suture (—).
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Fig. 2. Computed tomography showing chest liver herniation. A. Coronal section showing the liver compression into the right lung (1) with the mediastinal deviation
(—). B. Sagittal section with elevated hemidiaphragm leading to right lung compression. C. Coronal 3D reconstruction, Volume Rendering — soft tissue windowing. D.

Coronal 3D reconstruction, Volume Rendering double transparency fusion.

percutaneous embolization, and surgical ligation of the thoracic duct as
a last resort (Martucci et al., 2015). In this case, we did not perform
lymphography due to the lack of imaging device. The surgical ligation of
the thoracic duct during the thoracotomy was not feasible since the
origin of the lymphatic leakage was not identified.

The diaphragmatic repair may be done by thoracotomy or laparot-
omy based on the etiology of the diaphragmatic hernia (Hanna et al.,
2008). In our patient, due to the normal bowel recovery and the absence
of intestinal loops in the chest, we decided to perform the diaphragm
repair by thoracotomy instead of by midline laparotomy to avoid the
postoperative adhesions of the previous surgery. In some cases, a com-
bined approach with the reconstruction by a prosthetic mesh may be
required in case of a large diaphragmatic defect (Bosanquet et al., 2009).

We explain this complication by several factors: the impaired dia-
phragmatic healing due to the chyle leak and the inadequate nutrition of
the patient, the length of the diaphragmatic opening, and the acceler-
ated resorption of the running suture promoted by local inflammation
due to the chyle. Hence, to avoid this complication, during CPLN
resection, special attention should be paid to lymphostasis by the liga-
ture of lymphatic channels, the diaphragmatic closure with interrupted
stitches and, finally, using non-absorbable sutures.

4. Conclusion

Transdiaphragmatic CPLN resection is usually associated with low
morbidity. Here, we report for the first time a chest liver herniation due
to postoperative chylothorax after transdiaphragmatic CPLN resection.
The management required a surgical approach to reconstruct the

diaphragm combined with the medical treatment of chylothorax. In the
case of diaphragmatic opening during cytoreductive surgery, the closure
employing non-absorbable sutures and interrupted stitches should be
employed.

5. Patient consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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Fig. 3. Right diaphragmatic thoracotomy through the 6th intercostal space (¢ diaphragm; = liver;

sutures in the extremities and in the middle of the defect to avoid length discrepancy. C and D. Starting at each outer end, interrupted stitches of non-absorbable
suture are placed (—).
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