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Background While acquired diaphragmatic hernias commonly present as traumatic sequela, they can also 
occur spontaneously. Few reports of these phenomena have been published, most of which have 
occurred on the left side.

Summary This report describes the management of a rare case of a right-sided spontaneous diaphragmatic 
hernia with the gallbladder as the sole organ involved. The hernia was effectively reduced through 
a laparoscopic abdominal approach, followed by repair of the diaphragmatic defect using a 
robotic-assisted thoracoscopic technique. The patient was discharged on postoperative day 2 
but later required a chest tube to address a pneumothorax and pleural effusion detected during 
the initial clinic follow-up. The issue resolved within 24 hours, and the patient returned home 
without further complications.

Conclusion CT imaging stands out as the most dependable diagnostic modality for this condition. 
Thoracic and abdominal approaches are deemed acceptable for hernia repair, depending on the 
circumstances. Recent years have witnessed the adoption of robotic platforms in both approaches, 
proving to be a popular alternative to open or laparoscopic repair with promising outcomes. 
The successful collaboration between a general and cardiothoracic surgeon has resulted in the 
laparoscopic and robotic-assisted surgical repair of an exceptionally rare right-sided diaphragmatic 
hernia involving the gallbladder.
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Case Description
This case report represents one of the rarest documented 
instances of diaphragmatic hernia. Not only does it involve 
a case of spontaneous diaphragmatic rupture without a 
history of trauma, but it is also unique in occurring on 
the right side and exclusively involving the gallbladder. The 
patient, a 74-year-old female with interstitial lung disease, 
ER+ breast cancer, and hypothyroidism, underwent a con-
trast-enhanced CT abdomen/pelvis a year after completing 
a hysterectomy due to a high-grade squamous intraepithe-
lial lesion of her cervix. The scan revealed the gallbladder 
situated superior to the right hemidiaphragm, accompa-
nied by right hemidiaphragm elevation.

Subsequently, she was referred to the cardiothoracic sur-
gery clinic, where she reported progressive dyspnea and 
epigastric pain and tenderness. Upon reviewing her imag-
es, it was revealed that her right hemidiaphragm had been 
chronically elevated since 2019. A SNIFF test confirmed 
paralysis of the right hemidiaphragm. Following this, the 
possibility of dual thoraco-abdominal robotic surgical 
intervention was discussed with the patient, who agreed 
and provided consent. This approach would involve tho-
racic repair of her paralyzed diaphragm through plication 
after closing the diaphragm defect. It would also facili-
tate obtaining a tissue sample from her lung to diagnose 
the progressive deterioration of her pulmonary function. 
Given the chronic nature of the hernia, the potential pres-
ence of extensive thoracic adhesions involving the herni-
ated gallbladder, which could not be lysed from within 
the abdomen, was considered. Therefore, a laparoscopic 
approach was deemed prudent initially to visualize the 
gallbladder and assess its health, determining if it was the 
cause of her recent abdominal pain episodes and necessi-
tating resection.

We initially employed a laparoscopic approach to visualize 
and assess the hernia site in the operating room. Peri-co-
lonic fat was easily reduced through the hernia from 
below, followed by the gallbladder, which displayed signs 
of necrosis and necessitated resection. Removal of some 
adhesions from the liver and diaphragm revealed a clear 
visualization of the hernia defect at the center of the right 
hemidiaphragm (Figure 2).

Figure 1. CT Imaging of Chest, Abdomen, and Pelvis. Published with 
Permission

A) Coronal view showing the gallbladder above the diaphragm, and B) sagittal 
view showing the gallbladder above the diaphragm.
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Subsequently, the case transitioned to the robotic-assisted 
thoracoscopic technique, and the hernia defect was primar-
ily closed using nonabsorbable sutures and pledgets. A pli-
cation of the right hemidiaphragm was performed due to 
paralysis. Before concluding the case, a biopsy of the right 
lower lobe was obtained to characterize her lung disorder 
accurately. The patient was discharged on postoperative 
day two and needed a chest tube to resolve a pneumotho-
rax and pleural effusion identified at the initial follow-up 
appointment in the clinic. The issues were resolved after 
24 hours, and the patient returned home with no further 
complications.

Discussion
The diaphragm, a vital structure dividing the thorax and 
abdomen, is composed of musculo-fibrous tissue. Its 
embryological origins involve four main components: 
septum transversum, two pleuroperitoneal folds, cervical 
myotomes, and the dorsal mesentery, coalescing around 
week 3 of gestation. Although the process is typically com-
pleted by week 8, imperfections can lead to anatomical 
defects known as congenital diaphragmatic hernias.1 Even 
with a perfect completion, there remains a possibility of 
acquiring a diaphragmatic hernia.

While diaphragmatic hernias are typically congenital, they 
can also be acquired. About 75% of diagnosed acquired 
diaphragmatic hernias result from blunt thoracoabdomi-

nal trauma, leading to diaphragm rupture in up to 3.6% of 
cases.2 Left-sided rupture accounts for 90% of cases, with a 
58% chance of herniation. In contrast, right-sided rupture 
is less common, occurring in 5-20% of cases, with hernia-
tion following in 19% of cases.3

Spontaneous or iatrogenic diaphragmatic hernias are rare 
and are often associated with pediatric liver transplants, 
liver resection, radiofrequency ablation for hepatocellular 
carcinoma, and pregnancy.4-7 Spontaneous defects may 
initially be asymptomatic and only become apparent lat-
er when they have significantly enlarged. While uncom-
mon, diaphragmatic hernias can lead to a mortality rate of 
31% due to incarceration and strangulation.9 Coughing 
and physical exercise are reported as common preceding 
events in cases, but there are also instances of spontaneous 
diaphragmatic hernias without any preceding effort after 
ruling out iatrogenic diaphragm injuries.10 These hernias 
predominantly occur on the left side and often involve 
the stomach, colon, greater omentum, or small intestine. 
Symptoms of spontaneous hernias typically include thora-
coabdominal pain, nausea, vomiting, and dyspnea.11

CT imaging is the preferred method for accurate diagno-
sis, with a diagnostic range of 50-78% depending on the 
lesion site.12 Despite this, the most reliable diagnosis still 
involves exploration in the operating room, where laparos-
copy and thoracoscopy offer advanced minimally invasive 
options.13,14 Diagnosing right-sided hernias poses a partic-
ular challenge, contributing to delayed diagnoses in the 
majority of cases.15 X-rays have a limited success rate of 
17% in diagnosing right-sided rupture. For accuracy, serial 
chest radiographs and CT scans, possibly utilizing MRI 
scans, are recommended.16

The choice of surgical intervention techniques is contin-
gent upon the timing and presentation of the hernia. In 
cases of delayed presentation without suspicion of abdom-
inal injuries, a thoracotomy is the preferred approach due 
to thoracic adhesions that make reduction challenging via 
laparotomy.17 However, in the setting of acute herniation, 
particularly with abdominal trauma, laparotomy offers 
the opportunity for hernia reduction without concerns 
for extensive adhesions, allowing for a survey of abdom-
inal organs for potential injuries.17 A recent advancement 
in diaphragmatic hernia repair is the use of robotic tech-
niques, which provide increased surgical dexterity and 
demonstrate success in treating left and right-sided dia-
phragmatic hernias.18 In cases where there is evidence of 

Figure 2. Intraoperative Visualization of Central Diaphragmatic Defect 
After Laparoscopic Cholecystectomy. Published with Permission

A) Coronal view showing the gallbladder above the diaphragm, and B) sagittal 
view showing the gallbladder above the diaphragm.
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paralysis of the affected hemidiaphragm, plication may 
be indicated. Traditionally performed via open thoracot-
omy, thoracoscopic and laparoscopic techniques, includ-
ing robotic-assisted approaches, have proven successful. 
While less commonly performed, laparoscopic plication 
has recently shown benefits in reducing the risk of injury 
to intra-abdominal organs and avoiding single-lung venti-
lation. However, right-sided repairs present challenges in 
abdominal approach and exposure.19

Conclusion
This case possesses several unique features, making it a 
novel and exceptionally rare occurrence that a surgeon may 
seldom encounter in their career. A right-sided diaphrag-
matic hernia exclusively involving the gallbladder, devoid 
of any trauma history, stands as a genuine surgical anomaly. 
The successful collaboration and treatment, incorporating 
both laparoscopic and robotic-assisted repair techniques, 
highlight the effective management of this unprecedented 
surgical pathology. This report exemplifies a once-in-a-life-
time case handled by a partnership between a general and 
cardiothoracic surgeon at a community-based teaching 
hospital.

Lessons Learned
Spontaneous diaphragmatic hernias are exceptionally rare 
occurrences, with limited documentation in surgical and 
radiological literature. This case report represents the sole 
documented instance of a spontaneous right-sided hernia 
exclusively involving the gallbladder—the successful treat-
ment employed a combined approach, utilizing abdominal 
laparoscopic and thoracic robotic assistance.
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