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Background Progressive preoperative pneumoperitoneum (PPP) is a technique well described for the repair of 
giant ventral and incisional hernias with loss of domain allowing for gradual enlargement of the 
abdominal cavity in the preoperative period thereby increasing the likelihood of fascial closure and 
decreasing the likelihood of compartment syndrome. To date, few case reports have been published 
discussing PPP in the repair of giant inguinoscrotal hernias without determination of optimal gas 
agent, duration, frequency, or volume.

Summary A 71-year-old Caucasian male presented with a giant inguinoscrotal hernia. He underwent 
progressive preoperative pneumoperitoneum through a peritoneal dialysis catheter. Nine days of 
room air insufflation was performed with maximal volumes titrated based on clinical exam and 
patient discomfort. The hernia was successfully repaired at that time and the patient was discharged 
the day of surgery with no complications noted on follow up. Although the use of progressive 
preoperative pneumoperitoneum is well documented throughout the literature, there are no clear 
recommendations on optimal gas agent, duration, frequency, or volume. Carbon dioxide, nitrous 
oxide, and room air have all been used with wide ranges of duration, volume, and frequency. 

Conclusion Progressive preoperative pneumoperitoneum is a useful technique for the repair of giant 
inguinoscrotal hernias with loss of domain. Our case demonstrates that using room air appears to 
be a viable less costly option. Variable duration, volumes, and gas agent have been successful in the 
literature and more research is needed to determine optimization and safety profiles of each. However, 
it appears titrating these variables based on clinical exam is effective.
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Case Description
Progressive preoperative pneumoperitoneum (PPP) is a 
technique well described for the repair of giant ventral 
and incisional hernias with loss of domain and rarely used 
for repair of giant inguinoscrotal hernias. PPP allows for 
gradual enlargement of the abdominal cavity in the preop-
erative period thereby increasing the likelihood of fascial 
closure intraoperatively and decreasing the complications 
of abdominal compartment syndrome postoperatively.1 To 
date, few case reports have been published discussing PPP 
for inguinal hernia repair and optimal gas agent, duration, 
frequency, and volume have not been determined. Our 
case report aims to present PPP using a peritoneal dialysis 
catheter to deliver room air preoperatively for the repair of 
a giant inguinoscrotal hernia with loss of domain.

A 71-year-old Caucasian male presented with a giant 
inguinoscrotal hernia (Figure 1). Contrast enhanced CT 
imaging revealed an inguinoscrotal hernia with contents of 
large and small bowel, including the ileocecal valve (Figure 
2). 

He was admitted as inpatient for placement of peritoneal 
dialysis (PD) catheter for insufflation of his abdomen nine 
days prior to hernia repair. He remained inpatient until 
definitive hernia repair due to long travel distance and to 
monitor for potential air embolism although no specific 
maneuvers were performed to reduce this risk. He was 
in semi recumbent position during insufflation, but was 
encouraged to be upright as much as possible throughout 
the day. Spandex compression shorts were worn contin-
uously. Room air was used for insufflation using a 50 cc 
syringe and three way stop cock. Air was insufflated each 
morning during inpatient rounds until the patient demon-
strated discomfort with either shoulder pain or abdomi-
nal distension. On the first day, a second insufflation was 
attempted on afternoon rounds but symptoms occurred 
more rapidly; consequently we decided on once a day 
insufflation. Maximum volume was reached in approxi-
mately 3 to 5 minutes. Daily insufflation volumes are out-
lined in Table 1. 

Nine days after PD catheter placement, the patient was 
taken to surgery. Prior to incision, the PD catheter was 
opened to allow air to leave the abdomen. A generous 
oblique incision in the right groin was made.  The hernia 
sac was identified, small bowel reduced, the spermatic cord 
dissected from the hernia sac, the distal sac excised, and 
peritoneum was closed. The remaining scrotal contents 
fell back into the pre-peritoneal space without difficulty. 
A tension free repair using Prolene mesh and 0 Prolene 
sutures was then performed. A Jackson Pratt (JP) drain was 
placed. He was discharged the day of surgery. Six days later 
the scrotal drain was removed, his incision was healing well 
without hematoma, and he had no complaints (Figure 3).

Figure 1. Pre-operative appearance of giant inguinoscrotal hernia

Table 1. Preoperative insufflation with room air after PD catheter 
placement. 

Figure 2. Contrast enhanced CT of the abdomen and pelvis in coronal, 
sagittal, and axial views

Table 1. Insufflation Volumes

Day (after PD catheter) Room air (cc)

1 2000

2 2100

3 2100

4 0

5 900

6 1400

7 1080

8 1300



Musgrove KA, Burchard PR, Borgstrom DCACS Case Reviews in Surgery

– 30 –American College of Surgeons ACS Case Reviews. 2018;1(4):28-31

Discussion
The use of preoperative peritoneal pneumoperitoneum 
(PPP) for the repair of large abdominal hernias has been 
well described since 1940 and determined to be safe by 
others.2 Less frequently, this technique has been used for 
the repair of giant inguinoscrotal hernias. Indications for 
PPP are reported as inability to perform the hernioplasty 
due to loss of domain and in patients at risk of develop-
ing abdominal compartment syndrome after reduction of 
the hernia.3 PPP has been shown to effectively increase 
available space for hernia repair by increasing the length 
of abdominal muscles and stretching the fascia4 thereby 
increasing the volume of the abdominal cavity. 

There are no clear recommendations on optimal gas agent, 
duration, frequency, or volume. In the literature carbon 
dioxide, nitrous oxide, and room air have been used, 
between 4-60 days of preoperative insufflation, and vol-
umes between 500 and 7400 cc daily.(1, 5-7) In reviewing the 
literature, most discussion is regarding PPP with abdomi-
nal or incisional hernias, with fewer than 10 percent of cas-
es applying PPP to giant inguinoscrotal hernia repair. Two 

cases were presented by Piskin et al. using nitrous oxide 
insufflation through a peritoneal dialysis catheter. The first 
case insufflated with 2000 to 7400 cc of nitrous oxide dai-
ly over 18 days with plateau of abdominal enlargement 
at 13 days and maximal intra-abdominal pressure of 29 
mmHg. The second case insufflated with 1500 to 3000 
cc of nitrous oxide daily for 4 days since abdominal cir-
cumference reached 11 cm at that time and this was deter-
mined as plateau in their prior patient. These patients were 
discharged on postoperative days 14 and 13 respectively.5 
Another case reported 18 days of PPP in addition to right 
hemicolectomy and transverse colectomy in order to create 
space for the definitive hernia repair.8 In another case of 
giant inguinoscrotal hernia repair, debulking by omentec-
tomy without pneumoperitoneum was sufficient.9 

In review of the literature, the use of room air appears to 
be as effective as nitrous oxide and carbon dioxide with 
the slowest absorption rate in addition to being the low-
est cost. A Cochrane review of the literature consisted of 
nine randomized control trials comparing carbon dioxide 
to nitrous oxide (3 trials), helium (5 trials), and room air (1 
trial) for intra-operative pneumoperitoneum and showed 
decreased hospital costs with room air but overall evidence 
of safety is low and more trials are recommended10. Rate of 
carbon dioxide absorption through the peritoneum during 
laparoscopy ranges between 14 and 48 mL/min based on 
peritoneal cavity gas clearance estimates and on peritoneal 
blood flow being between two and seven percent of cardiac 
output, to be ~100 mL/min.11 One literature review com-
pared various gases used in laparoscopy and determined 
carbon dioxide is the most rapid dissolution. Nitrous oxide 
is less frequently reabsorbed but has higher risk of combus-
tion. Helium, air, and nitrogen dissolve much more slowly 
but have increased risk of venous emboli.12 

This feared complication of air embolism with room air 
pneumoperitoneum has been described previously.13 One 
case report by Rhee et al reported air embolism during bilo-
bectomy five minutes after injecting 700 cc of atmospheric 
air into the peritoneal cavity through the right diaphragm 
in order to elevate it.13 Despite this mentioned complica-
tion, air has been previously and frequently used for PPP in 
abdominal hernias beginning in 1940 with Goni Moreno. 
Others including Koontz and Graves in the 1950s injected 
0.5 to 1.5L at the first injection and up to several liters 
at one sitting until the point of slight respiratory distress. 
This was done via a needle through the linea semilunaris. 
No complications were reported in these cases.14

 

Figure 3. Post-operative appearance of right open inguinal hernia repair 
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In summary, it appears that more research needs to be con-
ducted to establish optimal gas agent and safety profiles, 
duration, frequency, and amount of gas used in preopera-
tive peritoneal pneumoperitoneum for hernia repair. How-
ever, the literature reviewed and our particular case suggest 
that room air is a less costly option than carbon dioxide or 
nitrous oxide and that the optimal amount of gas varies 
between patients. In our case, a total of 10,880 cc of room 
air was used with successful open repair of giant inguino-
scrotal hernia and he was discharged the day of surgery. 
Insufflation was successfully titrated with a maximum 
amount injected determined by the patient’s abdominal 
discomfort or shoulder pain, providing evidence that each 
variable can be determined by patient specific tolerance.

Conclusion
Progressive preoperative pneumoperitoneum is a useful 
technique for the repair of giant inguinoscrotal hernias 
with loss of domain. Our case demonstrates that using 
room air appears to be a viable less costly option. Vari-
able duration, volumes, and gas agent have been success-
ful in the literature and more research is needed to deter-
mine optimization and safety profiles of each. However, it 
appears titrating these variables based on clinical exam is 
effective.

Lessons Learned
Our case demonstrated progressive preoperative pneu-
moperitoneum using room air with volumes determined 
by patient discomfort is a viable less costly option for the 
repair of giant inguinoscrotal hernias with loss of domain. 
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