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Abstract Groin hernia may have very unusual sac content.
Vermiform appendix, acute appendicitis, ovary, fallopian
tube and urinary bladder have been rarely reported. We
aimed to present our experience with these unusual hernia
contents. Records of 1,950 groin hernia patients were ret-
rospectively analyzed. Vermiform appendix was found in
0.51% and acute appendicitis was found in 0.10%of groin
hernia sacs. The incidence of appendix in femoral hernia
was 5%, while inguinal hernia sac contained ovary and
fallopian tube in 2.9% of the cases. The incidence of groin
hernias containing urinary bladder was 0.36%. We also
had 1 patient with incarcerated bladder diverticula in an
indirect hernia sac. Iatrogenic bladder injury occurred in 2
patients. Although rare, a groin hernia sac may contain
vermiform appendix and exceptionally acute appendicitis.
Tubal and ovarian herniation in inguinal hernias can be
found in adult and perimenopausal women with an inci-
dence as high as in children.Urinary bladder hernia occurs
with a similar incidence of tuba-ovarian hernia, however, it
requires special attention because of a high risk of iatro-
genic bladder injury during the inguinal dissection. Every
effort should bemade to preserve the organ found in hernia
sac for an uneventful postoperative period.
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Introduction

Groin hernia is a common surgical problem and almost
all intraabdominal organs and a variety of unusual

pathologies can be found in the hernia sac. The presence
of vermiform appendix, acute appendicitis, ovary, fallo-
pian tube and urinary bladder has been reported excep-
tionally in the literature and most of the studies have been
low-volume case reports. In this study we aimed to
present our experience with unusual hernia contents.

Materials and methods

One thousand nine hundred fifty patients who under-
went groin hernia repair at our institution, between
August 1989 and September 2004, were evaluated in this
study. The patients’ hospital records were retrospec-
tively analyzed particularly regarding the contents of the
hernia sac. The patients with unusual sac content—e.g.
vermiform appendix, acute appendicitis, ovary, fallopian
tubes and urinary bladder—were included in the study.
The age and sex distributions of the patients, the type of
the hernias, surgical procedures, intraoperative findings
and operative complications were recorded.

Results

Of 1,950 patients, 1,359 had indirect inguinal hernia, 459
with direct inguinal hernia, while 92 patients had com-
bined direct and indirect hernia. Femoral hernia was met
in 40 patients. There were 1,708 male and 242 female
patients. The organs found in hernia sac were appendix
vermiformis, urinary bladder, ovaries and fallopian tubes.

Vermiform appendix and acute appendicitis in groin
hernias

Groin hernia sacs were found to contain either vermi-
form appendix or acute appendicitis in 12 (0.51%)
patients (Table 1). The mean age of the patients was 62
(29 – 96) excluding the youngest patient who was a
5 month-old at the time of the operation. There were 8
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male and 4 female patients. All of the groin hernias in
this group were right-sided.

A normal vermiform appendix was present in ten
patients. One of these hernias was a femoral hernia in a
96-year-old female patient. Nine were indirect hernias,
two of which were sliding type and four of the rest were
incarcerated within the hernia sac. Acute appendicitis
occurred within the hernia sac in 2 patients. One of these
patients was a 27-year-old male patient with an incar-
cerated indirect hernia, whereas the other patient was a
71-year-old female and had an incarcerated femoral
hernia.

Appendectomy was per formed in all but one patient.
The exception was the 5-month-old patient with an
indirect hernia without incarceration, strangulation and
inflammation of the vermiform appendix. Operation
field was irrigated with saline and no intraperitoneal or
scrotal drain was placed. Hernia repair was carried out
in all patients without using prosthesis, but rather with
one of the Bassini, Shouldice or McWay techniques.

Ovary and fallopian tube in groin hernias

Ovary and/or fallopian tubes were found in hernia sac 7
patients (Table 2). The ages of the patients ranged from
7.5 month to 74 year-old. Four cases were on right side
and three cases were left-sided. All of the hernia sacs
containing ovary and/or fallopian tube were indirect
type. Hernia sac contained ovary alone in four cases,
ovary and tube together in two cases and the remaining
case had a sliding type incarcerated fallopian tube alone.

Four patients, including the youngest, a 7.5 month-old
child, underwent resection of ovaries due to strangula-
tion.

Vesico-inguinal hernias

Urinary bladder was found in hernia sac in 7 patients
(Table 3). The mean age of the patients was 47 (30–69).
There was only 1 female patient with a direct hernia
whereas the rest was male with indirect herniation. Five
of the vesico-inguinal hernias were right-sided and two
of them were located on the left. Two hernia sacs con-
tained incarcerated bladders and iatrogenic bladder in-
jury occurred during the hernia repairs in both cases.
Another incarcerated hernia was associated with a
bladder diverticule and the diverticule was excised.

Discussion

Inguinal hernia is a common surgical problem which
may sometimes surprise the surgeon with its unusual sac
content. Almost all intraabdominal organs, including
stomach [1] and their pathologies can be found to be
located in the hernia sac [2].

The presence of a normal vermiform appendix in
inguinal hernia sac is uncommon, reported with an
incidence of 0.6% [3] to 1% [4] of inguinal hernias, al-
ways on the right side and in male patients. It has gen-
erally been large indirect inguinal-scrotal hernia but
direct hernia containing vermiform appendix has also

Table 1 Distribution of patients with normal vermiform appendix and acute appendicitis in groin hernias

Patient No Age and sex Hernia type Hernia content Procedure

1 26, F Incarcerated indirect Appendix vermiformis Appendectomy
2 27, M Incarcerated indirect Acute appendicitis Appendectomy
3 70, M Incarcerated indirect Appendix vermiformis Appendectomy
4 60, F Incarcerated indirect Appendix vermiformis Appendectomy
5 80, M Indirect Appendix vermiformis Appendectomy
6 70, M Sliding incarcerated indirect Appendix vermiformis Appendectomy
7 58, M Incarcerated indirect Appendix vermiformis Appendectomy
8 71, F Incarcerated femoral Acute appendicitis Appendectomy
9 60, M Sliding incarcerated indirect Appendix vermiformis Appendectomy
10 59, M Indirect Appendix vermiformis Appendectomy
11 96, F Incarcerated femoral Appendix vermiformis Appendectomy
12 5 months, M Indirect Appendix vermiformis Reduction

Table 2 Distribution of patients with ovary and fallopian tube in groin hernias

Patient No Age Hernia type Hernia content Procedure

1 7.5 months Right strangulated indirect Ovary Oophorectomy
2 45 Left strangulated indirect Ovary Oophorectomy
3 3 Right sliding Incarcerated indirect Ovary Reduction
4 9 Left incarcerated indirect Ovary and fallopian tube Reduction
5 74 Left strangulated indirect Ovary and fallopian tube Salpingo-oophorectomy
6 42 Right strangulated indirect Ovary Oophorectomy
7 31 Right sliding Incarcerated indirect Fallopian tube Reduction
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been reported [3]. Exceptionally, an appendix compli-
cated by acute appendicitis can be found in groin hernia
sac. This rare type of hernia is defined as Amyand’s
hernia, with the name of a surgeon of the eighteenth
century, who described a case of acute appendicitis the
hernia sac of a male child for the first time [5]. Amyand’s
hernias are generally found on the right groin [5], but
they can also be found in obturator, umbilical and in-
cisional hernias [6–8]. Although the exact incidence is
not known [5], it has been reported to vary between
0.08% [3] and 1% [8]. Acute appendicitis can also
complicate femoral hernias particularly in older post-
menopausal women [9–12]. Tight femoral hernia neck
has been accused for the relatively higher incidence of
acute appendicitis in femoral hernias [13].

In our experience, we found vermiform appendix in
ten cases (0.51%) of 1,950 groin hernia patients. The
figure was two cases (0.10%) considering acute appen-
dicitis located in groin hernia sacs. The incidence of
finding appendix in femoral hernias was 5% in our series.

Appendectomy through herniotomy followed by
hernia repair was generally performed as the treatment
of choice [3, 8, 14] despite a recent review suggested to
postpone the hernia repair [5]. We performed appen-
dectomy in all patients, except one who was a 5 month-
old at the time of the operation. The clearly normal
appendix was replaced into the abdominal cavity. This
patient’s postoperative course was uneventful. The other
patients who underwent appendectomy followed by one
of the conventional non-mesh hernia repair procedures
developed no complications.

Ovarian and tubal herniation in groin hernias is rare
and generally found in pediatric population [15–18].
Bradshaw et al. [16] reported that 71% of patients were
younger than 5 year-old. Inguinal herniation of the ad-
nexa is often associated with congenital abnormalities in
the genital tract [16, 17, 19]. Reduction of the sac con-
tent should be attempted in reproductive young woman
and children without any ovarian and tubal abnormal-
ities [19], provided that any life-threatening complica-
tion such as acute salpingitis does not exist [15].
Majority of the cases are indirect inguinal hernias [15,
16] but an incarcerated direct inguinal hernia containing
adnexa has also been reported [17].

The incidence of inguinal hernias containing ovary
and fallopian tube is 2.9% in the present series. Con-
tradictory to the literature, most of our patients were
adult and there were not any genital abnormalities in

our child patients. Four of our patients, including one
who was a 7.5 month-old, had strangulation of the
hernia content at the time of presentation and they
underwent resection. Preservation of the adnexa could
be achieved in two children and in another patient of
reproductive age.

The incidence of groin hernias containing urinary
bladder is 0.36% in the present series. Bladder hernias
are often asymptomatic and a small percentage of them
are diagnosed preoperatively [20, 21]. Male sex, asso-
ciated urological signs and symptoms, older age, and
obesity have been considered as risk factor for bladder
herniation. No patient was diagnosed preoperatively in
our series. Mean age of the patients was 47. Despite it
being reported that majority of these hernias were di-
rect [22], a recent review showed that indirect hernias
more frequently containe bladder, a finding which is
consistent with our series [20]. There have been twelve
cases of inguinal hernias containing bladder diverticule
in the literature up to date [20]. We had one patient
with incarcerated diverticule in an indirect hernia and
this case was treated by excision. Iatrogenic bladder
injury occurred in two patients (28.6%) in this series.
They both had incarcerated bladders contained in
indirect hernia sacs, one of which was a recurrent
hernia.

Conclusions

Although rare, a groin hernia sac may contain vermi-
form appendix and exceptionally acute appendicitis.
Diagnosis can only be made during the operation.
Treatment involves appendectomy, irrigation and
cleansing of the sac, preventing the spread of the
inflammation to the peritoneal cavity and avoiding
hernia repairs with prosthetic material implantation.

Tubal and ovarian herniation in inguinal hernias can
be found in adult and perimenopausal women with an
incidence as high as in children. Underlying genital tract
anomalies are not so common and every effort should be
made to preserve adnexa in children and women of
reproductive age, provided that the hernia content is
viable.

Urinary bladder hernia occurs with a similar inci-
dence of tuba-ovarian hernia; however, it requires spe-
cial attention because of a high risk of iatrogenic bladder
injury during the inguinal dissection.

Table 3 Distribution of
patients with urinary bladder
hernias

Patient No Age and sex Hernia type Procedure and complication

1 42, F Left direct Reduction
2 50, M Right recurrent incarcerated

indirect
Iatrogenic bladder laceration,
reduction

3 34, M Right incarcerated indirect Excision of bladder diverticule
4 69, M Right indirect Reduction
5 30, M Left indirect Reduction
6 55, M Right indirect Reduction
7 48, M Right incarcerated indirect Iatrogenic bladder laceration, reduction

154



References

1. Gibbons CER, Malhotra AK, Harvey MH (1994) Inguinal
hernia: an unusual cause of gastric outlet obstruction.
Br J Hosp Med 52:360–361

2. OrucMT,Kulah B, SaylamB,MoranM,Albayrak L, CoskunF
(2002) An unusual presentation of metastatic gastric cancer
found during inguinal hernia repair: case report and review of
the literature. Hernia 6:88–90

3. D’Alia C, Lo Schiavo MG, Tonante A, Taranto F, Gagliano E,
Bonanno L, Di Giuseppe G, Pagano D, Sturniolo G (2003)
Amyand’s hernia: case report and review of the literature.
Hernia 7:89–91

4. Thomas WEG, Vowles KDJ, Williamson RCN (1982) Appen-
dicitis in external herniae. Ann R Coll Surg Engl 64:121–122

5. Montes IS, Deysine M (2003) Spigelian and other uncommon
hernia repairs. Surg Clin N Am 83:1235–1253

6. Doig CM (1970) Appendicitis in umbilical hernia sac. Br Med
J 2:113–114

7. Archampong EQ (1969) Strangulated obturator hernia with
acute gangrenous appendicitis. Br Med J 1:230

8. Carey LC (1967) Acute appendicitis occurring in hernias: a
report of 10 cases. Surgery 61:236–238

9. Nguyen ET, Komenaka IK (2004) Strangulated femoral hernia
containing a perforated appendix. Can J Surg 47:68–69

10. Voitk AJ, Macfarlane JK, Estrada RL (1974) Ruptured
appendicitis in femoral hernias. Ann Surg 179:24–26

11. Lester R, Bourk JB (1979) Strangulated femoral herniae con-
taining appendices. J R Coll Surg Edinb 24:102–103

12. Gerami S, Easley GW, Mendosa CB (1970) Appendiceal
abscess as contents of right femoral hernia. Int Surg 53:354–
356

13. Zissin R, Brautbar O, Shapiro-Feinberg M (2000) CT diagnosis
of acute appendicitis in a femoral hernia. Br J Radiol 73: 1013–
1014

14. Ryan WJ (1937) Hernia of the vermiform appendix. Ann Surg
106:135

15. Roth CG, Varma JD, Tello R (1999) Gastrointestinal/genito-
urinary case of the day. Incarcerated inguinal hernia of the left
fallopian tube and ovary. AJR Am J Roentgenol 173:787, 791–
792

16. Bradshaw KD, Carr BR (1986) Ovarian and tubal inguinal
hernia. Obstet Gynecol 68(Suppl 3):50S–52S

17. Gnidec AA, Marshall DG (1986) Incarcerated direct inguinal
hernia containing uterus, both ovaries and fallopian tubes.
J Pediatr Surg 21:986

18. Messmore IL, Beecham CT (1969) Bilateral adnexial hernia in
an infant. Am J Obstet Gynecol 103:593–595

19. Amarin ZO, Hart DM (1988) Inguinal ovary and fallopian
tube—an unusual hernia. Int J Gynaecol Obstet 27:141–143

20. Oruc MT, Akbulut Z, Ozozan O, Coskun F (2004) Urological
findings in inguinal hernias: a case report and review of the
literature. Hernia 8:76–79

21. Gomella LG, Spires SM, Burton JM, Ram MD, Flanigan RC
(1985) The surgical implications of herniation of the urinary
bladder. Arch Surg 120:964–968

22. Pasquale MD, Shabahang M, Evans SRT (1993) Obstructive
uropathy secondary to massive inguinoscrotal bladder hernia-
tion. J Urology 150:1906–1908

155


	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Tab1
	Tab2
	Sec8
	Tab3
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22

