
Can volumetric measurement be used in the selection of 
treatment for inguinoscrotal hernias?

INTRODUCTION

There is no consensus among surgeons on the classification of inguinal hernias. A survey by Zollinger 
showed that although the Nyhus, Gilbert, and Schumpelick systems are commonly used, most special-
ists still use the traditional classification for groin hernias (1, 2). Given the large number of operative 
techniques and approaches for the repair of groin hernias, it appears that no one classification system 
can satisfy everyone (2). In addition to these, no other classification system, including the European 
Hernia Society (EHS) classification, has addressed the different types of ISHs (3).

Because the borders of the scrotum have not been described anatomically, it has not been possible to 
correctly define scrotal hernias. Instead, in the current surgical literature, scrotal hernias are subjectively 
named scrotal, big scrotal, giant scrotal, etc. However, to develop a common terminology, objective de-
scriptions are needed to identify these different types of hernias. Evaluation of these type of hernias by 
their volumes could be an objective alternative. For this purpose, scrotal size was measured physically 
and by computerized tomography (CT) and compared in patients with ISHs. Physical measurements 
were made to obtain more practical, applicable data.

In this report, we aimed to introduce an objective classification system for ISH and to propose surgical 
management according to scrotal volumetric measurements.

MATERIAL AND METHODS

Between October 2012 and October 2013, volumetric measurements of the hernia sac were performed 
in 30 consecutive patients who were diagnosed with ISHs. After obtaining their informed consent and 
with the approval of the ethical committee, abdominoscrotal CT scans were performed on all patients. 
Anatomically, any hernia passing beyond the inguinal ligament and extending into the scrotum was 
termed an ISH. The values determined by externally measuring the volumes of the hernia sacs were 
compared with CT measurements.

To obtain measurement correlation, three-dimensional measurements were independently taken by two 
surgeons and two radiologists. Measurements were taken with a caliper gage while the patient was in the 
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Objective: Inguinoscrotal hernias are often qualified subjectively as big, giant, scrotal, etc. In order to classify this 

type of hernia, objective criteria are needed. For this purpose, we aimed to introduce a scrotal volume measure-

ment-based classification system and propose a corresponding surgical plan (open or laparoscopic surgery, anterior 

or posterior repair) based on volumetric data.

Material and Methods: Between October 2012 and October 2013, 30 consecutive male patients with a mean age of 

59.5 years (range: 36 to 82 years) presenting with unilateral ISH were included in this retrospective study. Physical 

measurements in the upright position and computerized tomography measurements using the Valsalva maneuver 

were obtained from all patients.

Results: Of the 30 patients, 26 patients had scrotal volumes less than 1000 mL, two patients had SVs between 1001 

and 2000 mL, one patient had an SV between 2001 and 3000 mL, and one patient had an SV greater than 3000 

mL. Laparoscopic total extraperitoneal repair was performed in patients with scrotal volumes inferior to 1000 mL. 

In three patients with scrotal volumes between 1000 and 3000 mL, an open posterior approach was used. In one 

patient with a scrotal volume superior to 3000 mL, no surgical intervention was performed due to the patient’s 

cardiac comorbidity.

Conclusion: By establishing a common language among surgeons, we believe that the volumetric measurement-

based scrotal hernia classification system proposed in this study will lead to further studies on the subject.
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standing position, as seen in the illustration (Figure 1). For her-
nia volume and CT volume, the largest dimensions were taken 
for the measurements (Figure 2). The largest height from the in-
guinal ligament to the lowest identifiable point of the hernia sac 
in the scrotum was measured. Volumetric measurements were 
performed while the patient was standing. Measurements of the 
length, depth, and width of the hernia sac were obtained with a 
caliper gage. A mathematical formula was used to perform an ap-
proximate calculation of the volume of the scrotal hernia sac (4).

Scrotal volume (SV)=~lengthxdepthxwidthx0.52

When the scrotal volume (SV) was greater than 2000 mL, the 
ratio of the scrotal and intra abdominal volumes was also ana-
lyzed. For this purpose, a second mathematical formula was 
utilized (4), as given below:

Volume relationship (VR)=scrotal volume/abdominal cavity volume

RESULTS

All the patients were male, with a mean age of 59.5 years 

(range: 45 to 82 years). All the hernias were unilateral. Of the 

30 patients, 26 patients had SVs less than 1000 mL (CT volume 

range 94.31 to 849.83 mL), 2 patients had SVs between 1001 

and 2000 mL (1098.2 to 1115.40 mL), one patient had an SV 

between 2001 and 3000 mL (2357 mL), and one patient had 

an SV greater than 3000 mL (8880 mL). In the two patients with 

SVs greater than 2000 mL, the scrotal-abdominal volume rela-

tionship in the CT scan showed that the VR value was less than 

25% in one patient and greater than 25% in the other patient.

The intraclass correlation coefficient value (Fisher, 1954, Ed-

inbrugh, United Kingdom), of the standing volume measure-

ments by the two surgeons is 0.992 (0.983 to 0.995, accep-

tance level >0.700). The intraclass correlation coefficient value 

of the CT volume measurements by the two radiologists is 

0.995 (0.988 to 0.997, acceptance level >0.700) (Table 1). The 

intraclass correlation coefficient value of the CT volumes and 

standing volumes is 0.993 (0.986 to 0.997, acceptance level 

>0.700) (Table 2).

There was no statistically significant difference between the 

CT-scan-based and physically measured volumes (p=0.121) 

(Table 3).
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                       95% confidence interval

 Intraclass  

 correlation  Lower Upper 

 coefficient  bound  bound

Standing volume 0.992 0.983 0.995

CT volume 0.995 0.998 0.997

CT: computerized tomography

Table 1. Inter-observer measurement reliability

Figure 1. Measurement of external dimensions by caliper 
gage

Figure 2. CT volume measurements, (a) coronal view, (b) axial view

a b



The CT volume and standing volume method measurements 

were consistent according to the Passing-Bablok regression 

method, and the R2 values of the two methods are significant-

ly correlated at 0.998 (p=0.0001) (Figure 3).

Laparoscopic total extraperitoneal repair (TEP) was performed 

in patients whose scrotal volumes were less than 1000 mL. In 

three patients with scrotal volumes between 1000 and 3000 

mL, an open posterior approach (Wantz procedure) was used. 

In one patient with a scrotal volume of more than 3000 mL, 

surgery was omitted due to the patient’s age (82 years) and 

cardiac comorbidity. This patient died four months later dur-
ing follow-up. The mean follow-up period of the operated pa-
tients was 16.5 months (10 to 22 months). No recurrence or 
any significant complications were observed during this time. 
All the hernias were repaired using prosthetic meshes.

Among the 26 patients treated by TEP repair, seroma devel-
oped in 14 and hematoma in 1 patient. No recurrence was 
observed in the follow-up period (5 to 23 months, mean 13.5 
months). Based on the volumetric measurements, we estab-
lished a classification system of inguino-scrotal hernias and 
propose corresponding management. We adapted textile size 
codes (S, M, L, XL, XXL) to our suggested classification for sim-
plification. This system is provided in Table 4.

DISCUSSION

The classification system of inguinal hernias should be simple, 
easily understandable, and easy to use in clinical settings. In 
this report, we aimed to introduce an objective classification 
system for ISHs and to propose a surgical strategy based on 
this system.

In the presence of scrotal hernias, because the hernia sac typi-
cally protrudes from the human body, it is possible to measure 
the dimensions of the hernia sac in an upright position with a 
caliper gage without any need for ultrasonography or CT. As 
we have demonstrated statistically in our study, the physical 
measurements provide reliable and accurate values. However, 
when the scrotal hernias were large, and when it was neces-
sary to compare the scrotal (hernia sac) volume to the abdomi-
nal volume, abdominoscrotal CT scans were performed.

To calculate the volume of the hernia, a mathematical formula 
that is frequently used by radiologists to measure the volumes 
of ellipsoid structures was used (4, 5). In our observation, the 
term ‘‘giant scrotal hernia’’ should be used if the hernia volume 
is greater than 1000 mL. In our 20 years of experience, TEP re-
pair can be readily performed in ISHs with volumes inferior to 
1000 mL (6). In the presence of an irreducible hernia measur-
ing between 1000 and 2000 mL in volume, a transabdominal 
preperitoneal (TAPP) repair can be performed with a relatively 
larger operative space by an experienced surgeon. Ferzli et al. 
(7) described a hybrid procedure that combines the open and 
TEP techniques. Another study has suggested that TAPP repair 
can be successfully performed in scrotal hernias (8). In brief, 
depending on the surgeon’s experience, a laparoscopic ap-
proach may be preferred in patients with scrotal hernias.
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             95% confidence interval

 Intraclass  

 correlation  Lower Upper 

 coefficient  bound  bound

CT volume/standing volume 0.993 0.986 0.997

CT: computerized tomography

Table 2. Measurement confidence

 CT volume Standing volume p

Lowest value 75 78 0.121

Highest value 8880 9880 

Arithmetic mean±SD 788.03±1595.23 844.6±1783.52 

Median 354.5 358.5 

Regression equation: CT volume = -3.2634+1.0206 *standing 
volume

Intercept A  -3.26 

95% CI  -18.14-7.93 

Slope B  1.021 

95% CI  0.99-1.07 

Cusum test for linearity no significant deviation from linearity 
(p>0.05)

CT: computerized tomography; SD: standard deviation

Table 3. Lack of statistically significant differences between 
the CT volumes and the volumes (p=0.121)
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Textile Volume (mL) Surgical procedure

S 0-500

M 500-1000

L 1000-2000

XL 2000-3000

XXL >3000

Table 4. The volumetry-based classification system and 
the proposed corresponding surgical management of 
inguinoscrotal hernias

Figure 3. Passing-Bablok regression and the R2 values of 
the two methods



In an adult male patient, laparoscopic surgery is performed 
with an optimal intra-abdominal pressure of 12 mmHg, which 
necessitates the insufflation of 3000 mL CO

2
 (9). Any gas volume 

above this value may result in disturbances in venous return and 
consequent cardiopulmonary problems, which together may 
trigger abdominal compartment syndrome. Accordingly, any 
scrotal hernia with a volume of 3000 mL or greater may induce 
similar problems. At these values, the relationship between the 
scrotal volume (SV) and abdominal cavity volume (ACV) should 
be taken into account (5, 10). If the SV/ACV ratio is superior to 
25%, hernia repair should be considered on the basis of loss of 
domain principles (5, 11). Furthermore, the total scrotal volume 
should be calculated in the presence of bilateral hernias.

CONCLUSION

Traditionally, various techniques have been used in the treat-
ment of scrotal hernias; the use of these techniques depends 
entirely on the surgeon’s experience. Hernia volume measure-
ments obtained in the upright position and CT-based calcu-
lationsprovide accurate and statistically significant results, 
which can help determine the rational management of ISHs.

By creating a common language among surgeons, we believe 
that the volumetric measurement-based scrotal hernia classifi-
cation system that we propose in this study will lead to further 
studies and discussion on the management of these hernias.
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