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Use of Computed Tomography to Detect Post-
operative Changes After Lichtenstein Inguinal Hernia 
Repair
Lichtenstein İnguinal Herni Onarımı Sonrası Postoperatif 
Değişikliklerin Saptanmasında Bilgisayarlı Tomografinin Kullanımı

ÖZET

Amaç: Bu çalışmanın amacı Lichtenstein inguinal herni onarımı 
sonrası oluşan postoperatif değişikliklerin görüntülenmesindeki 
bilgisayarlı tomografi etkisini değerlendirmektir.
Yöntemler: Lichtenstein inguinal herni onarımı yapılan ve pos-
toperatif bilgisayarlı tomografi taraması olan hastalar dahil edil-
di. Yaş ortalaması 63,9±9,2 yıl olan 11 erkek hastanın toplam 14 
fıtık bölgesi vardı. Inguinal herni onarımı ve görüntüleme arasın-
da geçen süre 186±70 gün (ortanca 211 gün) idi. Çok düzlemli 
yeniden biçimlendirme sonrası, görüntüler postoperatif değişik-
likler ve inguinal bölgede bulunan anatomik yapıların görüntü-
lenmesi açısından incelendi.
Bulgular: İnferior epigastrik arter ve ven, inguinal ligament, sper-
matik kord ve pubik türkül her hastada net bir şekilde tespit edildi. 
Küçük sıvı koleksiyonları iki hastada (%14,3) sadece ameliyat son-
rası erken dönemde görüldü. Yağlı çizgilenme ile birlikte inguinal 
ligamentte minimal kalınlaşma ve tamamen normal görünüm sıra-
sı ile sekiz (%57) ve altı (%43) inguinal bölgede görüldü.
Sonuç: Çok düzlemli yeniden biçimlendirme hekimlere inguinal 
herni cerrahisi sonrası hastaların inguinal anatomisinin görün-
tülenmesine yardımcı olur. Lichtenstein inguinal herni onarımı, 
kalıcı anatomik değişikliklerin olmaması nedeniyle inguinal her-
ni onarımı için altın standart teknik olarak kabul edilebilir.

Anahtar Sözcükler: İnguinal herni, bilgisayarlı tomografi, Lich-
tenstein herni onarımı

ABSTRACT

Objective: This study aimed to evaluate the effect of computed 
tomography to visualize the post-operative changes after Lichten-
stein inguinal hernia repair. 
Methods: Patients with Lichtenstein inguinal hernia repair 
and post-operative computed tomography scans were included. 
There were 11 male patients with 14 hernias; the mean age was 
63.9±9.2 years. Time interval between inguinal hernia repair and 
imaging was 186±70 days (median, 211 days). After multipla-
nar reformatting, images were reviewed with respect to the post-
operative changes and visualization of anatomic structures that 
were found in the inguinal region.  
Results: The inferior epigastric artery and vein, inguinal liga-
ment, spermatic cord, and pubic tubercle were clearly detected 
in all the males. Small fluid collections were observed only dur-
ing early post-operative period in two patients (14.3%). Minimal 
thickening of the inguinal ligament with fatty streaks and com-
pletely normal appearance were present in eight (57%) and six 
(43%) inguinal regions, respectively. 
Conclusion: Multiplanar reformatting helps physicians in visual-
izing the inguinal anatomy in the patients with hernia post sur-
gery. Lichtenstein inguinal hernia repair may be regarded as the 
gold standard technique for inguinal hernia repair because of the 
lack of any destructive anatomical changes. 

Keywords: Inguinal hernia, computed tomography, Lichten-
stein hernia repair

Mustafa HASBAHÇECİ1, Cengiz EROL2

1Department of General Surgery, Bezmialem Vakif University Faculty of Medicine, Istanbul, Turkey 
2Department of Radiology, Istanbul Medipol University, Istanbul, Turkey

Introduction

Inguinal hernia repair as a frequent condition is one of the most commonly performed operations in the practice of general 
surgery worldwide (1, 2). Among the several different types of operations, Lichtenstein inguinal hernia repair has been 
performed for the repair of inguinal hernia with great success since 1984 (3). 

It has been known that the use of imaging techniques in diagnosis or the differentiation of inguinal hernia is limited (4, 
5). Although there have been several reports with regard to the radiological changes during the development of inguinal 
hernia or imaging findings after totally endoscopic pre-peritoneal inguinal hernia repair, the visualization of the anatomic 
structures after Lichtenstein hernia repair and the imaging findings of the inguinal region have not yet been studied 



in detail (6). In this study, we aimed to describe the spectrum 
of post-operative computed tomography (CT) findings in pa-
tients who have undergone Lichtenstein inguinal hernia repair.

Methods

The study was approved by the institutional review board. An 
approval by an ethics committee and informed patient con-
sent were not required because of its retrospective design and 
because it did not include patients’ data, respectively.

Patients
Between September 2005 and February 2012, the subjects in-
cluded 11 male patients with 14 hernias (mean age, 63.9±9.2 
years) with CT images after Lichtenstein inguinal hernia repair 
detected using cross-reference with Hospital and Radiology In-
formation Systems. Presence of the operation and post-opera-
tive CT scan in the same patient was regarded as the inclusion 
criteria. The CT images were taken either for unrelated reasons 
except inguinal hernia or at the discretion of the surgeon. The 
mean time interval between inguinal hernia repair and CT was 
186±70 days (median 211 days). All the stored images of the 

identified patients in the picture archiving and communication 
system (PACS; GE Healthcare, Milwaukee, Wisconsin, USA) 
were reviewed by one radiologist.

Evaluation and imaging techniques
All abdominal CT examinations were performed with a 
64-detector CT scanner (Lightspeed VCT; GE Healthcare, 
Milwaukee, Wisconsin, USA). CT examinations were per-
formed with oral and intravenous contrast medium. All im-
ages were reconstructed as 2.5-mm axial sections and sent to 
the PACS. Stored image data sets in the PACS were analyzed 
again for the study group.

Axial images were reformatted to sagittal, coronal, and oblique 
planes; scans of each patient were reviewed with regard to the 
inguinal ligament, inferior epigastric artery, inferior epigas-
tric vein, pubic tubercle, and spermatic cord. The collected 
data were compiled in an electronic database (Microsoft Excel 
for Windows, Microsoft Corporation, Redmond, WA). Con-
tinuous variables were expressed as mean±standard deviation 
and as the median value, if necessary. Categorical variables 
were expressed as frequencies with percentages.

Results

In the study group, anatomic landmarks including the inferior 
epigastric artery, vein, inguinal ligament, spermatic cord, and 
pubic tubercle were clearly detected in all patients. Small fluid 
collections were observed only in two hernias (14.3%) in whom 
CT scans were taken during the early post-operative period 
(post-operative days 2 and 5; Figure 1a). Minimal thickening 
of the inguinal ligament with post-operative changes including 
fatty st reaks around it (Figure 1b) and completely normal ap-
pearance were present in eight (57%) and six (43%) inguinal re-
gions, respectively. Recurrence was detected only in one patient.

Discussion

Although the classification of inguinal hernia is usually based 
on the findings obtained during pre-operative physical exami-
nation and surgical repair, new technology with multiplanar 
reformatting helps to produce high-resolution sagittal, coro-
nal, and oblique images in any plane from raw axial images by 
facilitating the visualization of relevant anatomic structures 
(4, 7-9). It has been reported that the inferior epigastric ar-
tery is detectable in more than 90% of all inguinal hernia 
patients, particularly on unenhanced computed tomography 
examinations using multiplanar reformatting (1, 8). In this 
study, it was also possible to visualize the inferior epigastric 
artery as well as the vein, inguinal ligament, spermatic cord, 
and the pubic tubercle in all the cases. It is believed that it 
could be accomplished with the use of multiplanar reformat-
ting technique. However, radiation exposure and higher cost 
are important issues for the patient with an inguinal her-
nia. Therefore, CT scans were performed only for unrelated 
causes, except inguinal hernia. 

In the literature, there is a limited number of studies dealing 
with post-operative changes after Lichtenstein tension-free in-

Figure 1. a, b. Coronal reformatted (a) image shows bilate-
ral intact inguinal ligament (arrows at both sides) with pe-
ri-ligamentous edema and air (arrowheads at both sides) 
observed 2 days after bilateral inguinal hernia repair, coro-
nal reformatted (b) CT image of another patient who was 
operated for inguinal hernia 2 years ago shows normal ap-
pearing left inguinal ligament (thin arrow) coursing betwe-
en pubic tubercle and iliac spine, and the inferior epigastric 
vessels (thick arrow)

a

b
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guinal hernia repair. Appearance of polypropylene mesh as a 
line with similar CT attenuation to adjacent muscle or low-
density band-like structures adjacent to slightly hyperdense re-
active tissue has been reported (2, 5, 6, 10, 11). In a study by 
Crespi, it has been reported that on performing ultrasonogra-
phy, the mesh appeared as a linear hyperechoic image measur-
ing approximately 2 mm in thickness, with posterior acoustic 
shadow and a finely irregular surface. However, it was possible 
to visualize the prosthetic mesh in 2 out of 8 patients with CT 
(6). In accordance with these findings, it was impossible to ob-
serve the polypropylene mesh in the inguinal area during the 
late post-operative period in contrast to the early post-operative 
changes. In 8 of 14 hernias in the present study, we could only 
detect the minimal thickening of the inguinal ligament and 
fatty streaks around the ligament as an indirect sign of mesh 
implantation. To overcome the problem of visibility of meshes, 
iron-loaded meshes were used during magnetic resonance im-
aging (5). It is believed that these types of approaches are used 
only with scientific purposes without benefit to the patients.

Small fluid collections in front of the meshes were detected 
in patients in whom CT was performed at the early post-op-
erative period (days 2 and 5). Incidence of fluid collections 
after inguinal hernia repair was reported to be between 0% 
and 17% (2, 8, 9). This type of fluid collection, either seroma 
or hematoma, should not be interpreted as the recurrence of 
hernia because of their similar appearances. Differentiation of 
post-operative inguinal hematoma or seroma from the recur-
rence can be performed by serial physical examinations and 
by the use of ultrasonography or CT. 

A thickened spermatic cord is another relatively common 
finding in the immediate post-operative period and restora-
tion to the normal size is usually observed during the follow-
up (10). It was also shown that visualization of the impor-
tant anatomic landmarks with their normal appearances after 
Lichtenstein inguinal hernia repair could be possible in all 
cases. In the light of these findings, it has been concluded 
that this type of hernia repair does not cause any destructive 
anatomical changes in the inguinal region. Therefore, Lich-
tenstein inguinal hernia repair may be accepted as the gold 
standard technique from the anatomical point of view. How-
ever, studies focusing on post-operative changes after totally 
extra-peritoneal and trans-abdominal hernia repairs are also 
lacking to compare the effect of different surgical techniques.

Hernia repair frequently includes the implantation of a pros-
thetic mesh that may cause some specific complications, 
including the formation of meshoma and/or pelvic pseudo 
lesions as well as the migration of the meshes to other abdom-
inal organs (2, 6, 10-13). In one study, it has been reported 
that there were nine complications with regard to the repair 
or the mesh detected by ultrasound in 14 patients (6). Al-
though the time period for this evaluation was unknown, it is 
expected to encounter fewer complications after Lichtenstein 
hernia repair.

Besides the presence of one small recurrence in an asymptom-
atic patient, severe complications related with meshes including 
meshoma and pelvic pseudo lesion were absent in our patients.

Study limitations
There were some limitations belonging to our study. Retrospec-
tive design and small number of cases were the major limitations. 

Conclusion

Although radiation exposure and higher cost should be re-
garded as the factors that should be avoided while taking CT 
in all cases, multiplanar reformatting helps physicians to un-
derstand the inguinal anatomy in patients with inguinal her-
nia during post-operative periods in the selected patients. Be-
cause of the lack of any destructive anatomical changes after 
Lichtenstein inguinal hernia repair, it may be regarded as the 
gold standard technique for inguinal hernia repair from the 
anatomical point of view. However, future prospective studies 
comparing different types of hernia repairs are needed.

Ethics Committee Approval: Due to the retrospective nature of this study, 
ethics committee approval was waived.

Informed Consent: Due to the retrospective nature of this study, informed 
consent was waived.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - M.H., C.E.; Design - M.H., C.E.; Super-
vision - M.H., C.E.; Funding - M.H., C.E.; Materials - M.H., C.E.; Data 
Collection and/or Processing - M.H., C.E.; Analysis and/or Interpretation - 
M.H., C.E.; Literature Review - M.H., C.E.; Writer - M.H.; Critical Review 
- M.H., C.E.

Conflict of Interest: The authors declared no conflict of interest.

Financial Disclosure: The authors declared that this study has received no 
financial support.

Etik Komite Onayı: Retrospektif inceleme olduğundan etik onay alınmamıştır.

Hasta Onamı: Retrospektif inceleme olduğundan hasta onamı alınmamıştır.

Hakem Değerlendirmesi: Dış bağımsız.

Yazar Katkıları: Fikir - M.H., C.E.; Tasarım - M.H., C.E.; Denetleme - 
M.H., C.E.; Kaynaklar - M.H., C.E.; Malzemeler - M.H., C.E.; Veri 
toplanması ve/veya işlemesi - M.H., C.E.; Analiz ve/veya yorum - M.H., 
C.E.; Literatür taraması - M.H., C.E.; Yazıyı yazan - M.H.; Eleştirel ince-
leme - M.H., C.E.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.

Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını beyan 
etmişlerdir.

References
1.	 Delabrousse E, Denue PO, Aubry S, Sarliève P, Mantion GA, Kastler 

BA. The pubic tubercle: a CT landmark in groin hernia. Abdom Ima-
ging 2007; 32: 803-6. [CrossRef]

Hasbahçeci et al. Lichtenstein Hernia Repair and Tomography

35

http://dx.doi.org/10.1007/s00261-007-9194-4


2.	 Yeung VH, Pearl JM, Coakley FV, Joe BN, Westphalen AC, Yeh BM. 
Computed tomographic appearance of Prolene Hernia System and 
polypropylene mesh plug inguinal hernia repair. J Comput Assist To-
mogr 2008; 32: 529-32. [CrossRef]

3.	 Amid PK. Lichtenstein tension-free hernioplasty: its inception, evoluti-
on, and principles. Hernia 2004; 8: 1-7. [CrossRef]

4.	 Cherian PT, Parnell AP. The diagnosis and classification of inguinal and 
femoral hernia on multisection spiral CT. Clin Radiol 2008; 63: 184-92. 
[CrossRef] 

5.	 Hansen NL, Barabasch A, Distelmaier M, Ciritsis A, Kuehnert N, Otto 
J, et al. First in-human magnetic resonance visualization of surgical 
mesh implants for inguinal hernia treatment. Invest Radiol 2013; 48: 
770-8.[CrossRef]

6.	 Crespi G, Giannetta E, Mariani F, Floris F, Pretolesi F, Marino P. Ima-
ging of early postoperative complications after polypropylene mesh re-
pair of inguinal hernia. Radiol Med 2004; 108: 107-15.

7.	 Kitami M, Takase K, Tsuboi M, Rikimaru Y, Hakamatsuka T, Yamada 
T, et al. Differentiation of femoral and inguinal hernias on the basis of 
anteroposterior relationship to the inguinal ligament on multidimensio-
nal computed tomography. J Comput Assist Tomogr 2009; 33: 678-81. 
[CrossRef]

8.	 Cherian PT, Parnell AP. Radiologic anatomy of the inguinofemoral re-
gion: insights from CT. AJR Am J Roentgenol 2007; 189: W177-83. 
[CrossRef]

9.	 Shizukuishi T, Abe K, Takahashi M, Sakaguchi M, Aizawa T, Narata 
M, et al. Inguinal bladder hernia: multi-planar reformation and 3-D 
reconstruction computed tomography images useful for diagnosis. 
Nephrology (Carlton) 2009; 14: 263. [CrossRef]

10.	 Parra JA, Revuelta S, Gallego T, Bueno J, Berrio JI, Fariñas MC. Prosthe-
tic mesh used for inguinal and ventral hernia repair: normal appearance 
and complications in ultrasound and CT. Br J Radiol 2004; 77: 261-5. 
[CrossRef]

11.	 Chernyak V, Rozenblit AM, Patlas M, Kaul B, Milikow D, Ricci Z. 
Pelvic pseudolesions after inguinal hernioplasty using prosthetic mesh: 
CT findings. J Comput Assist Tomogr 2007; 31: 724-7. [CrossRef]

12.	 Aganovic L, Ishioka KM, Hughes Cassidy F, Chu PK, Cosman BC. 
Plugoma: CT findings after prosthetic plug inguinal hernia repairs. J 
Am Coll Surg 2010; 211: 481-4. [CrossRef]

13.	 Downey DM, DuBose JJ, Ritter TA, Dolan JP. Validation of a radiog-
raphic model for the assessment of mesh migration. J Surg Res 2011, 
166: 109-13. [CrossRef]

Bezmialem Science 2015; 3: 33-6

36

http://dx.doi.org/10.1097/RCT.0b013e31815145c8
http://dx.doi.org/10.1007/s10029-003-0160-y
http://dx.doi.org/10.1016/j.crad.2007.07.018
http://dx.doi.org/10.1097/RLI.0b013e31829806ce
http://dx.doi.org/10.1097/RCT.0b013e3181977a0a
http://dx.doi.org/10.2214/AJR.07.2489
http://dx.doi.org/10.1111/j.1440-1797.2008.01063.x
http://dx.doi.org/10.1259/bjr/63333975
http://dx.doi.org/10.1097/rct.0b013e3180315db8
http://dx.doi.org/10.1016/j.jamcollsurg.2010.06.001
http://dx.doi.org/10.1016/j.jss.2009.05.003

