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Abstract

Purpose  Giant inguinoscrotal hernia are a real challenge
for every kind of surgeon. The technique that we adopt is
suggested as a good option to deal with this cases. We
report our experience in five cases of giant inguinoscrotal
hernia with loss of domain from 2005 to 2012.

Method Five patients with hernia that descended below
the knees in the standing position, with an anteroposterior
diameter not inferior to 30 cm and a laterolateral diameter
of about 50 cm. Penis was not visible. We did the same
procedure for all the five patients: single pararectus inci-
sion extended to groin region until proximal half of scro-
tum, isolation of the entire large sac out of the scrotal
cavity, paying attention to not opening it, progressive
reduction of the viscera without opening the sac with the
hug technique, as shown in the video, placement of a
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heavyweight polypropylene meshes in the preperitoneal
space, scrotal skin reductive plastic. In three of our five
cases we obtained restoration of herniated viscera without
resection of them. Orchiectomy was performed in all cases.
Results No general neither wound complications were
recorded. Long term follow up ranges from 8 years to
18 months: we did not record recurrence or chronic groin
pain and scrotal size is normal in each patient.
Conclusion The technique proposed permits to treat with
success giant inguinaoscrotal hernia, avoiding the use of
further specific procedure such as the preoperative pro-
gressive pneumoperitoneum. All our patients were satisfied
with the surgeries and their quality of daily life had defi-
nitely improved.

Keywords Giant inguinoscrotal hernia - Loss of domain -
Preoperative progressive pneumoperitoneum - Hug
technique

Introduction

Giant inguinoscrotal hernias have been defined as those
that extend below the midpoint of the inner thigh with the
patient in the standing position [1]. Giant inguinoscrotal
hernias, with a significant secondary abdominal cavity, are
infrequent in developed countries; nevertheless on rare
occasions, patients visit their clinician after years of
neglect and refusing to admit their problem. Even among
underserved populations, the incidence of giant inguino-
scrotal hernias is less than that of large inguinoscrotal
hernias: indeed, this evidences the real distinction between
giant and large inguinoscrotal hernias. In fact, giant
inguinoscrotal hernias are not only those that extend below
the midpoint of the inner thigh when the patient is standing,
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Table 1 Patient data

Patients Age Medical history Employment

1 70  No previous surgery or relevant Employee
disease, no comorbidities

2 60  No previous surgery or relevant Employee
disease, no comorbidities

3 56  No previous surgery or relevant Employee
disease, no comorbidities

52 No previous surgery, smoker Lawyer
5 38  No previous surgery, obese Physiotherapist

(BMI = 31), hypertension

but also those with an anteroposterior diameter of at least
30 cm, a laterolateral diameter of about 50 cm and have
been non reducible for more than 10 years.

The size of the hernia often causes difficulty in walking,
sitting, or lying down. The penis is frequently buried inside
the scrotum, causing urine to dribble over the already
distended scrotal skin. This can lead to ulceration and
secondary infection. Patients may also complain of diffi-
culty in voiding [2]. Obviously other complications, such
as intestinal obstruction and strangulation, are also possi-
ble, though rare.

Patients and method

We report five cases of giant inguinoscrotal hernia with
loss of domain, from 2005 to 2012. The patients were 70,
60, 56, 52, and 38 years old. Except for their ages, they all
presented a similar history, and all had relatively good
health and complied with the presence of an initially
reducible inguinal hernia, but had not undergone surgery
because they had refused to accept their condition and
feared surgery. Year by year, the hernias had enlarged
significantly impacting the patients’ quality of life,
including sexual function. The first three patients did not
complain of comorbidities, the fourth patient was a smoker,
and the last was obese and suffered from hypertension
(Table 1). When asked why they had waited so many years
before requesting surgery, their answers were similar;
though they had initially feared the operation, this was
eventually outweighed by the strange and unbearable
feeling of a “space” between their legs and sexual
difficulties.

The clinical examination was similar for all five
patients, a giant inguinoscrotal hernia that descended below
the knees in the standing position with an anteroposterior
diameter of at least 30 cm and a laterolateral diameter of
about 50 cm. The penis was not visible, having been buried
by the expanded scrotal sac, with only the urethral meatus
apparent on examination. Peristaltic movement was clearly
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Fig. 1 Preoperative image of one of our patients (frontal view): the
penis is not visible

seen through the enlarged scrotal sac. The testes were
impalpable (Figs. 1, 2).

Before surgery, we required, in addition to standard tests
(complete blood count, chest X-ray, ECG), a spirometry,
arterial blood gases, and a CT scan of the abdomen. We
prepared the patients as we would have for a bowel oper-
ation, with a colon preparation. We administered cefame-
zin and metronidazole as antibiotic prophylaxsis at
anesthesia induction. We scheduled recovery in the Inten-
sive Care Unit for the initial postoperative period. Prior to
surgery, each patient signed an informed consent, in which
orchiectomy and bowel resection were included, in addi-
tion to standard surgical risks.

We employed the same procedure for all five patients,
using the following steps:

1. Single pararectus incision extending from the level of
the umbilicus to the groin region and extending down
the proximal half of scrotum.

2. [Isolation of the entire large sac from the scrotal cavity

was performed, taking care not to open the sac
(Figs. 3, 4). The testis was found to be hypotrophic
and covered with scar tissue in all cases; as such, an
orchiectomy was performed.

3. Opening of the inguinal channel—this was achieved

starting at the level of the umbilicus with an incision of
the lateral margin of the anterior rectus sheet, extended
inferiorly to the level of the external inguinal ring with
opening of the external oblique aponeurosis. This
pararectus incision included the medial insertions of
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Isolated sac

Fig. 4 Drawing of isolated sac keeping it close from the scrotal
cavity

Fig. 2 Preoperative (lateral view . . .
8 P ( ) cut and the epigastric vessels separated and ligated

(Figs. 6, 7). In this way, the entire internal ring was
cleared, and a complete opening and communication
between the posterior and anterior inguinal region was
achieved, allowing the preperitoneal space to be
approached widely. Practically speaking, the approach
to the preperitoneum was achieved through a classical

m — > Lateral edge of

rectus muscle

Preperitoneal
space

Internal ring and
epigastric vessels

/ =
Fig. 3 Isolation of the entire large sac from the scrotal cavity | At o \ \)
; \ § ( 4
|

the internal oblique muscle fascia to the rectus muscle | \ ‘

fascia and, behind these, the deep portion of the N “ /

transversalis fascia that was opened longitudinally. )

This separation of the lateral margin of the rectus  Fig. 5 Drawing of the preperitoneal space achieved by pararectus
muscle from the internal oblique muscle at the level of incision The pararectus incision extending from the umbilicus

the umbilicus (Fig. 5) was continued distally to the through to the groin region and to the mid-scrotum with the
’ separation between rectus muscle and oblique muscles. The internal

internal inguinal ring and below it. At this level, the oblique at the level of the internal ring and the epigastric vessels in
fibers of the internal oblique muscle were completely this drawing are not yet separated
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Preperitoneal
space

Lateral edge of
rectus muscle

Internal ring and
epigastric vessels

Fig. 6 Drawing of complete division of the muscles fibers of the
internal oblique and the epigastric vessels

Lateral edge of
rectus mlﬂle

Internal ring and
{epigastiric vessels
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space
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obl. m.

Fig. 7 Opening of the posterior wall of the inguinal canal with the
clamp below the upper and lower portion of the internal inguinal ring
and behind the epigastric vessels. They will be separated in order to
achieve a complete communication between the anterior and posterior
space

pararectus incision, completed with the section of the
epigastric vessels and the internal ring. Just to remind,
normally the internal ring is bounded, above and
laterally, by the arched lower margin of the transver-
salis fascia and the inferior portion of the internal
oblique muscle and below and medially, by the infe-
rior epigastric vessels. It is important to understand
that in the giant inguinal scrotal hernia, the anatomy
and the anatomical structures of the internal ring are
subverted as the fibers of the internal oblique muscle
are pushed upwards and the anatomical separation
between anterior and posterior inguinal region does not
exist anymore.
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Fig. 8 Drawing of the hug maneuver

4. Progressive reduction of the viscera without opening

the sac using the hug technique, as shown in the video
(Online Resource 1 and Fig. 8), was utilized. The
surgeon gently embraces the entire sac with his arms,
feeling the abdominal cavity resistance being over-
come and allowing the viscera to be gradually and
completely reduced. This mechanism induces a slow,
progressive, and continuous emptying of bowel content
into the distal portion. In the first two cases, complete
reduction was not possible, so the sac was opened, and
a right hemicolectomy with a latero-lateral ileo-
transverse colon anastomosis was performed to restore
bowel continuity. In the last three cases, we were able
to completely reduce the viscera into the abdominal
cavity without resection; the sac reduction required
about 1 h for each procedure.

5. The space behind the rectus muscle, from the internal

part of the pubic symphysis and the controlateral
Cooper ligament to the umbilicus, was prepared. The
Retzius space, the ipsilateral Cooper ligament, the iliac
vein and artery in the Bogros space, the obturator
region, and the psoas region were dissected. In this
space, one approximately 30 x 30 cm heavyweight
polypropylene mesh (Fig. 9; Table 2) was placed and
fixed with non-absorbable sutures to the fibrous tissue
of the internal pubic symphysis and to Coopers
ligament (ipsilateral and controlateral). In addition,
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Fig. 9 Drawing of the final position of the mesh (posterior view)

Table 2 Meshes placed

Patients Brand Mesh Size

1 Ethicon® Prolene 30 x 30 cm
2 Herniamesh® Hermesh 3 30 x 30 cm
3 Herniamesh® Hertra 0 30 x 30 cm
4 Herniamesh® Hertra 0 30 x 30 cm
5 Herniamesh® Hertra 0 30 x 35 cm

one absorbable suture was placed in the psoas muscle,
and a non-absorbable transmuscular suture was placed
in the rectus muscle. The choice of a heavyweight
mesh is justified in all cases because of the totally
destroyed posterior wall and the wide component
separation needed to achieve a sufficiently large
preperitoneal space. The mesh is spread in the
preperitoneal region, as previously described, from
the controlateral retropubic space to the ipsilateral
psoas muscle region. The length of the mesh was
approximately 30 cm because the extension of the
mesh goes from below the umbilicus to the prevesical
Retzius space (3—4 cm below the inferior edge of the
pubic bone) and it is folded toward the retroperitoneal
space in order to achieve a complete reinforcement of
the visceral sac. Fibrin glue was sprayed on the entire
mesh surface to better fix it to the wall and to reduce
the risk of seroma after the wide dissection.

Then a drain went from the space of Retzius through
the opened posterior wall of the inguinal region, into
the residual scrotal cavity and through the scrotal skin.
The suction drain was left in place until the drainage
diminishes to 20 cc a day.

6. Abdominal wall closure—After the placement and
fixation of the mesh, the purpose is being to achieve
restoration of the posterior wall and the reconstruction
of the opening between the internal oblique fascia and

Fig. 10 Two polypropylene meshes are sutured together and placed
in the preperitoneal space for a total surface of 30 x 30 cm. The
mesh is spread in the prepared space toward the controlateral
retropubic space from one side and covering all of the psoas muscle
on the other side (anterior view)

rectus fascia (Fig. 10). First the internal oblique fascia
was reapproximated to the inguinal ligament to restore
the posterior wall of the inguinal channel. Then the
lateral edge of the rectus muscle was reapproximated
to the medial edge of the internal oblique muscle. The
next step was the closure from up to down of the
anterior rectus sheath to the internal oblique fascia and
finally the closure of the external oblique aponeurosis.

7. Scrotal skin reductive plastic surgery: starting from the

proximal scrotum, two longitudinal incisions were
made continuing distally removing from each side
25 % of the excess skin and paying careful attention to
hemostasis of the subcutaneous dartos. A running
suture of all the subcutaneous tissue planes was placed
from the distal to proximal scrotum, achieving a
complete closure of all of the cavity and dead spaces.
The skin was then closed with interrupted sutures or
staples (Fig. 11).

The mean surgery time was 332 min (ranging from 310
to 360 min). The long duration of the procedure is justified
by careful attention to all the previously mentioned steps;
for example, in step 2, it is imperative not to open the sac,
thus avoiding excessive bleeding in the scrotal cavity.
Steps 3 and 5 essentially ensure a thorough preparation of
the entire anatomic region to create sufficient space, for the
large mesh and to provide enough tissue to cover it. In step
4, the crucial part of our hug technique must be performed
with considerable patience, because a safe reduction can
only be achieved by allowing enough time for the bowel
and ileal loop to empty. Finally, the positioning of the
mesh, its fixation, the reconstruction of the wall, and the
scrotal skin plastic closure are all time-consuming steps if
done carefully.
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Fig. 11 Scrotal size after reductive plastic surgery: the penis is now
visible

Patients were admitted to the Intensive Care Unit, where
they were left on the ventilator for 24 h, during which their
respiratory function was carefully monitored (Table 3).
After extubation, all patients started respiratory therapy,
and none experienced respiratory distress. Two days after
surgery, all patients were discharged from the ICU. The
patient with the bowel resection started liquids on the
second postoperative day and had a bowel movement on
the fourth postoperative day. The last patient, without
bowel resection, started a liquid diet on the second day and
had a stool on the third day. Antibiotic prophylaxis was
administered for the entire hospitalization. Patients were
able to return home after an average of 7.2 days (ranging
from 6 to 9) (Table 4).

Table 3 Post-operative parameter monitoring

Parameters Monitoring by

Central venous
pressure (CVP)

Central venous catheter (CVC), removed
after interruption of systemic hydration
and therapy

Intra-abdominal
pressure and diuresis

Bladder catheter, removed after
interruption of systemic hydration

pO; in artery blood Emogasanalysis: in the two first days, twice
per day. Pulse Oximeter from the third

day, four times per day

Breath volume Breathing assistance machine imposted
with current volume, breathing
frequency, PEEP (positive end-expiratory
pressure), I/E (inspiration/expiration

rate), and pO,
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Results

No general or wound-related complications were recorded
in the postoperative period for any of the patients. Long-
term follow-up ranged from 18 months to 8 years: there
were no hernia recurrence or chronic groin pain, and the
scrotal size was normal in all patients (Fig. 12). The last
patient reported a lumbar para-incisional hernia 1 year
after surgery and is now on a waiting list for surgery. All
patients were highly satisfied with the surgical procedures
and their quality of life significantly improved.

Discussion

The surgical management of giant inguinoscrotal hernias can
lead to potentially fatal complications [2] as the surgeon is
faced with the problem of returning herniated viscera to the
abdominal cavity after years of scrotal displacement. Pre-
cipitous reduction of hernia contents into the contracted
peritoneal cavity may produce changes in intra-abdominal
and intrathoracic pressure, potentially precipitating severe
cardiac and/or respiratory failure, and a compartment syn-
drome [2-7]. Moreover, reduction under excessive tension
places the patient at risk of wound breakdown, with the
incidence of wound dehiscence and recurrence of the hernia
reported in up to 30 % of patients [8].

The restoration of domain has been addressed by a
number of techniques, most of which have originally been
reported for the treatment of massive ventral hernias. The
first option involves debulking the abdominal contents, i.e.,
performing an omentectomy, colectomy, or small-bowel
resection [2, 6, 9]. Of course this technique facilitates vis-
ceral reduction, but can be complicated by peritoneal con-
tamination with visceral and mesh infection [10]. We used
this technique in the first two patients without complication.
Probably our first two cases should be included in our
learning curve; in fact in the remaining three cases, after
years spent repairing complex abdominal wall hernias, we
were able to reduce all herniated viscera by applying the hug
technique and without the need for any kind of resection.

Another technique, described by Moss [4], uses an ele-
mental diet as a means of reducing visceral volume by
minimizing intestinal secretions and fecal volume. Although
Moss described a decrease in visceral volume of approxi-
mately 2 L over a period of 1 month, the efficacy of this
technique in extremely large hernias remains questionable.

Induction of preoperative progressive pneumoperito-
neum to treat very large hernias with loss of domain was
introduced in 1940 by Goni Moreno [11]. It is usually
recommended for giant ventral hernias, but rarely for giant
inguinal hernias [12-18]. Preoperative progressive pneu-
moperitoneum (PPP) was recommended for patients with
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Table 4 Post-operative course Patients  Time of Bowel Liquid Solid Removal of urinary Discharge
surgery (min)  resection diet (day) diet (day) bladder catheter (day) (day)

1 360 Right colon 2nd 4th 4th 9th

2 310 Right colon 2nd 4th 3rd 8th

3 310 No resection  2nd 3rd 3rd Tth

4 350 No resection  2nd 2nd 2nd 6th

5 330 No resection  2nd 2nd 2nd 6th

Fig. 12 Follow-up 18 months after surgery

giant loss of domain hernias, including a large amount of
viscera in the hernia sac. There were two reported indica-
tions for PPP: (1) when it would not otherwise be possible
to perform the hernioplasty due to loss of domain and (2)
when forced reduction of the hernia sac might cause the
patient to develop the abdominal compartment syndrome
postoperatively [19]. Preoperative progressive pneumo-
peritoneum increases the capacity of the retracted abdom-
inal cavity, achieves a pneumatic lysis of intestinal
adhesions, allows the reduction of the hernia contents, and
improves diaphragmatic function. Preoperative progressive
pneumoperitoneum also facilitates dissection of the hernia
sac and can locate other hernias or weak zones that may not
have been evident in the initial examination. Stretching of
the hernia sac from PPP has been found to be helpful in
skin cleansing before the operation and can potentially
decrease the incidence of infections [14—16, 20]. Preoper-
ative progressive Pneumoperitoneum is contraindicated in
patients suffering from cardiac and pulmonary insuffi-
ciency and abdominal infections, and it requires a pro-
longed preoperative hospital stay that ranges from 7 to
18 days [13, 14, 21, 22].

On the other hand, some authors report technical failure
of PPP, with air spreading into the hernia sac and only
succeeding in expanding the sac with minimal effect on the
contracted abdominal cavity [3, 5, 7, 23]. In a case reported
by Vasiliadis [24], the PPP that begun 18 days before
surgery did not allow the hernia content to be

accommodated in the abdominal cavity, and a right hemi-
colectomy was necessary to reduce the remaining intestine.
In light of these considerations and given our inexperience
with PPP, we chose not to use it and were nevertheless able
to restore the viscera to the abdomen.

At this point, it might be helpful to provide further
clarification about the hug technique. We have emphasized
the importance of not opening the sac throughout the
procedure, based on two initial experiences (before the hug
technique was introduced) in which opening of the sac was
seen as unavoidable in order to achieve intestinal reduc-
tion. This was most likely because we did not have the
patience to do the reduction properly. In fact in these cases,
once the sac was opened, the huge amount of free jejunal/
colonic bowel more or less clinging to one another and the
sac, spread across the entire operating area, making the
situation more and more difficult. Before resorting to a
resection, we attempted decompression and reduction, but
this proved to be practically impossible due to the constant
escape of the other loops once some had been reduced. As
such, this situation of incomplete reducibility made a
resection necessary. In addition, if it is possible to avoid
opening the sac, the length of paralytic ileus is less.
Potential intra-hernia sac adhesions do not interfere with
the hug maneuver. The key principle is that it is not nec-
essary to detach the hernia content from the hernia sac, but
to reduce the “volume” of the content inside the jejunal—
colonic loops so that they can “collapse” and be slowly
reduced into the cavity. At the end of the procedure, the
entire sac is reduced with the content. It is important to
emphasize that the decompression we achieve with the hug
maneuver is highly effective and much simpler than all the
viscera spread out on the operating field. The hug
maneuver may seem difficult, and it can be if the surgeon is
not patient. Our feeling is that if this step is correctly
performed with enough patience, which may mean an
additional hour of operative time, a resection can almost
always be avoided. Only if the surgeon is not patient
enough and does not feel the sensation of progressive
emptying of bowel content he or she must proceed to open
the sac and perform a resection.

Merret et al. [3] have managed a case of giant inguinal
hernia by creating a midline anterior wall defect, covering
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both the hernia and the midline defect with Marlex mesh
and strengthening the midline mesh using a rotation flap of
the inguinoscrotal skin, which would otherwise have been
discarded. Mehendal et al. [2] propose the reconstruction of
the abdominal wall using Marlex mesh (12 x 25 cm), and
in order to enhance the strength of the repair, they provide
additional vascularized soft tissue cover using a tensor
fascia lata pedicled flap raised from the thigh.

Ek et al. [25] propose the use of the grossly expanded
peritoneum and redundant scrotal skin to increase the intra-
abdominal capacity. A peritoneal flap was raised from the
sac and reinforced using a polypropylene mesh with
redundant scrotal skin fashioned into a myocutaneous flap
to provide skin coverage. In a second-stage revision, the
redundant scrotal skin was excised.

In our experience with the hug technique and the
placement of a large, stiff, and heavy mesh, there is no
need to create a midline anterior wall defect for the res-
toration of viscera in the abdomen or to make a rotation
flap using the scrotal skin. By performing a scrotal reduc-
tive plastic operation and hernia repair at the same time, we
avoid the need for a second operation and a period in which
the patient has an excessive amount of redundant skin. In
addition, our approach embraces the theory of the giant
prosthesis for reinforcement of the visceral sac, proposed
initially by Stoppa [26] and later by Wantz [27].

With regard to the incision, several approaches are
described in the literature, in some cases involving multiple
incisions. A standard transverse inguinal incision [10, 23,
24] or a midline laparotomy [9, 22, 25] does not allow
complete reduction of the hernia contents. Valliattu et al.
[22] propose for bilateral giant inguinoscrotal hernias an
initial midline laparotomy to reduce the contents of the
hernia sac into the peritoneal cavity and then they perform
a bilateral abdominal muscle component separation to
increase the flexibility of the abdominal wall and reduce
the intra-abdominal pressure after closure. They also repair
the hernias employing a preperitoneal approach through the
same incision or through separate inguinal incisions.

We chose to use a pararectus incision extended through
the groin region to the proximal half of the scrotum. This
approach permits us to isolate the entire hernia sac from the
scrotum (without opening the sac), and it affords an
unobstructed view of the inguinal canal during the reduc-
tion of the hernia and easy access to the preperitoneal
space, and during the mesh placement, a safe way to access
the abdominal cavity in the event a resection is necessary.

Conclusion

The proposed technique makes it possible to successfully
treat giant inguinal hernias with a single incision and a
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single operative procedure. It avoids the need for PPP and a
prolonged preoperative hospital stay. In three of the five
cases reported, we achieved restoration of the herniated
viscera without a resection, as well as a positive cosmetic
result. All of our patients were very satisfied with the
surgery and their quality of daily life definitely improved.
This procedure should be limited to centers specializing in
abdominal wall repair with dedicated anesthesiologists and
Intensive Care Unit physicians.

Conflict of interest MC declares no conflict of interest. AB
declares no conflict of interest. PB declares no conflict of interest. GC
declares no conflict of interest.
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