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ABSTRACT

Groin hernia surgery is one of the most frequently performed surgical procedures today. Femoral hernias
are rare and difficult to diagnose compared to inguinal hernias. In addition, incarceration and strangulation accom-
panies more frequently than inguinal hernias. Although emergency groin hernia treatment is rare, this frequency
increases with advanced age. In this study, we evaluated the results of emergency and elective femoral hernia
surgery.

In our study, it was determined that 3252 groin hernia surgeries were performed in our center between
January 2010 and December 2019. 100 (3.07%) of these patients were operated for femoral hernia and all were
included in the study. Patients were primarily classified as emergency and elective. Patients who underwent emer-
gency femoral hernia surgery were classified as under 65 years old, 65-80 years old and over 80 years old, and the
data were analyzed.

Of the 100 patients included in the study who underwent femoral hernia surgery, 41 (41%) underwent
emergency surgery and 59 (59%) underwent elective surgery. Of the patients who underwent emergency femoral
hernia surgery, 28 (68.3%) were female and the median age was 71 (54-79)/year. In the analysis of the data of
patients who underwent emergency femoral hernia surgery and patients who underwent elective femoral surgery;
it was statistically more significant that the patient group who underwent emergency surgery was older, taller, had
lower body mass indexes and had higher comorbidities. Age in emergency femoral hernia surgery; in our series,
it was determined as a parameter that increases the anesthesia risks, strangulation-incarceration rate and mortality
of the patients.

In our study, it was determined that the frequency of emergency femoral hernia surgery and mortality
increased with age.
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OZET

Kasik fitig1 ameliyat1 gliniimiizde en sik yapilan cerrahi islemlerden biridir. Femoral fitiklari, kasik fitik-
larina kiyasla daha az goriiliir ve teshis edilmesi daha zordur. Ayrica inkarserasyon ve strangiilasyon inguinal
hernilere gore daha sik eslik eder. Acil kasik fitig1 tedavisi nadir olmakla birlikte ileri yasla birlikte bu siklik
artmaktadir. Bu caligmada acil ve elektif femoral fitik cerrahisi sonuclarini degerlendirdik.

Calismamizda Ocak 2010-Aralik 2019 tarihleri arasinda merkezimizde 3252 kasik fitig1 ameliyat1 yapil-
dig1 belirlendi. Bu hastalarin 1004 (%3,07) femoral fitik nedeniyle ameliyat edildi ve tamami ¢alismaya dahil
edildi. Hastalar oncelikle acil ve elektif olarak smiflandirildi. Acil femoral fitik ameliyati olan hastalar 65 yas alti,
65-80 yas ve 80 yas iistii olarak siniflandirilarak veriler analiz edildi.

Calismaya dahil edilen ve femoral fitik ameliyati olan 100 hastanin 41'ine (%41) acil cerrahi, 59'una
(%59) elektif cerrahi uygulandi. Acil femur fitig1 ameliyati olan hastalarin 28'i (%68,3) kadind1 ve ortanca yas 71
(54-79)/y11 idi. Acil femoral fitik ameliyat1 gegiren hastalar ile elektif ameliyat yapilan hastalarin verilerinin ana-
lizinde; acil cerrahi uygulanan hasta grubunun daha yasli, daha uzun, viicut kitle indekslerinin diisiik ve komorbi-
ditelerinin daha yiiksek olmasi istatistiksel olarak daha anlamliydi. Acil femoral fitik cerrahisinde yas; serimizde
hastalarin anestezi risklerini, strangiilasyon-inkarserasyon oranini ve mortaliteyi artiran bir parametre olarak be-
lirlendi.

Calismamizda yagla birlikte acil femoral fitik cerrahisi sikliginin ve mortalitenin arttig1 belirlendi.

Anahtar kelimeler: Kasik fitig1; femoral fitik; acil; tedavi.

INTRODUCTION

Groin hernia operations are one of the most
frequently performed surgical procedures and are
mostly treated in outpatient clinic conditions. Femo-
ral hernias constitute 4-10% of all groin hernias
(1,2). Usually, patients present to the hospital with
symptoms of local pain or abdominal pain (1). Fe-
moral hernias are difficult to detect clinically and ra-
diologically, and they are also more frequently ac-
companied by incarceration and strangulation than
inginal hernias (3). Therefore, femoral hernias sho-
uld be kept in mind in the differential diagnosis of
acute abdomen cases in the emergency department.
There are studies reporting that the risk of mortality
increased tenfold in 40% of patients diagnosed with
femoral hernia in the emergency department (4,5). In
addition, emergency treatment of inguinal hernias is
rare and the frequency of emergency treatment for
inguinal hernias is reported to increase dramatically
with age (6,7). Many surgical techniques have been
described in the treatment of femoral hernias, but the
diversity in surgical techniques reflects the uncerta-
inty regarding the universally accepted gold standard
repair method for femoral hernia treatment (4).

In this study, we aimed to evaluate the re-
sults of emergency and elective femoral hernia sur-
gery in the light of literature data.

MATERIAL and METHOD

In our study, the database of izmir Katip
Celebi University Atatiirk Training and Research
Hospital General Surgery Clinic between January
2010 and December 2019 was retrospectively analy-
zed. It was determined that a total of 3252 groin her-
nia operations were performed between these years,
including 3050 unilateral and 202 bilateral groin her-
nia operations. 100 (3.07%) of these patients were
operated for femoral hernia and all were included in
the study.

Demographic data, comorbidities, clinical
features, laboratory data, imaging findings, femoral
hernia side, operation indication, ASA score, pre-
sence of previous groin hernia surgery, presence of
accompanying inginal hernia, intraoperative fin-
dings, and postoperative (morbidity, hospital stay,
recurrence, mortality, etc.) data were analyzed. Pati-
ents were first grouped as emergency and elective,
and the data were analyzed. Then, patients who un-
derwent emergency femoral hernia surgery were
classified as under 65 years old, 65-80 years old and
over 80 years old, and the data were analyzed.

Written informed consent was obtained
from each patient for publishing their clinical data
and using images from the operations. The study was
approved by the Instutional Ethics Committee and
was conducted in accordance with the principles of
the Helsinki Declaration.

Patients and Surgical Technique

Nasogastric decompression, fluid and elect-
rolyte replacement was the first treatment in the
emergency department for all patients who un-
derwent emergency femoral hernia surgery. Abdo-
minal ultrasonography and abdominal X-ray were
performed as a routine protocol in all patients who
underwent emergency femoral hernia surgery, and
patients with ileus were evaluated with computed to-
mography (CT) to detect the etiology.

The operations were performed under gene-
ral anesthesia. A single dose of intravenous antibio-
tic (1st generation cephalosporins) prophylaxis was
administered before the incision. Surgical technique
selection; It is individualized according to the expe-
rience of the surgeon and the current condition of the
patient. Oral intake was started 24 hours after sur-
gery in patients who had bowel reduction or bowel
resection anastomosis, and these patients were fol-
lowed in the hospital for at least three days. The pa-
tients were followed up with 3-month intervals in the
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first year, and then with annual outpatient clinic vi-
sits.

Statistical analysis

Data were evaluated in the statistical pac-
kage program IBM SPSS Statistics 25.0 (IBM Corp.,
Armonk, New York, USA). Descriptive statistics
were given as number of units (n), percent (%),
mean, standard deviation, smallest median (M), 25th
percentile (Q1) and 75th percentile (Q3). The normal
distribution of the data of numerical variables was
evaluated with the Shapiro Wilk test of normality
and Q-Q graphs. In non-normally distributed variab-
les, comparisons between groups, comparisons of
two groups were made with Mann-Whitney U test,
comparisons of more than two groups were made
with Kruskal-Wallis analysis. If there was a diffe-
rence as a result of Kruskal Wallis analysis, Dunn-
Bonferroni test was used as a multiple comparison
test. Comparisons between groups in normally dist-
ributed variables were made with two-group compa-
risons using an independent two-sample t-test. A va-
lue of p<0.05 was considered statistically significant.

RESULTS

Of the 100 patients included in the study
who underwent femoral hernia surgery, 41 (41%)
underwent emergency surgery and 59 (59%) un-
derwent elective surgery. Of the patients who un-
derwent emergency femoral hernia surgery, 28
(68.3%) were female, 13 (31.7%) were male, and the
median age was 71 (54-79)/year. In the analysis of
the data of patients who underwent emergency femo-
ral hernia surgery and patients who underwent elec-
tive femoral surgery; It was statistically more signi-
ficant that the main patient group eligible for emer-
gency surgery were older, taller, had lower body
mass indexes and had more comorbidities. In the
analysis of preoperative data, it was statistically sig-
nificant that patients who underwent emergency fe-
moral hernia surgery had more gastrointestinal sys-
tem complaints, leukocyte value, platelet lymp-
hocyte ratio and neutrophil lymphocyte ratio were
higher (Table 1).

Table 1: Evaluation of predictive factors according to operating conditions.
Emergency (n=41) Elective (n=59) p value

Age” (Years) 71 (54-79) 60 (44-71) <0.001
Gender* (Female) 28 (68.3) 39 (66.1) >0.999
Length® (/cm) 166.12+8.44 165.47+8.02 0.012
Weight* (/kg) 58 (52-68) 67 (58-70) 0,698
BMI* 21.6 (20-23.2) 24.1 (22-25.8) <0.001
Comorbidity* (Yes) 24 (58.5) 18 (30.5) 0.007
Complaint* <0.001

GIT complaints 31 (75.6) 1(1.7)

Local complaints 10 (24.4) 58 (98.3)
Leukocyte” (109/L) 9.7 (7.5-11.6) 6.8 (5.5-7.9) <0.001
Platelet/lymphocyte ratio* 215.7 (146-285.3) 134.2 (115-168) <0.001
Neutrophil/lymphocyte ratio® 5.9 (3.7-8.3) 2.1(1.6-2.6) <0.001
Mean platelet volume® 9.65%1.45 10.03+£1.27 0.166
Preoperative diagnosis of groin hernia* (Yes) 35 (85.4) 59 (100) 0.004
Preoperative diagnosis* <0.001

Physical examination 5(12.2) 0 (0)

Ultrasonography 13 (31.7) 57 (96.6)

Computed tomography 23 (56.1) 2 (3.4
ASA score” 3(2-3) 2(1-2) <0.001
Hernia surgery history* (Yes) 2(4.9) 13 (22) 0.022
Concomitant inguinal hernia* (Yes) 1(2.4) 16 (27.1) 0.001
Strangulation, incarceration* (Yes) 38 (92.7) 10 (16.9) <0.001
Organ resection* (Yes) 16 (39) 5 (8.5) <0.001
Surgery time* (/min.) 105 (90-125) 66 (49-94) <0.001
Postoperative complication* (Yes) 10 (24.4) 2 (3.4 0.003
Length of hospital stay (/days) 5 (3-8) 1(1-1) <0.001
Recurrence* (Yes) 5(12.2) 9 (15.3) 0.774
Mortality* (Yes) 2(4.9) 0 (0) 0.166
*; n(%),%; median (Q1-Qs), ¥ meantstandard deviation
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Computed tomography was used instead of
ultrasonography as a diagnostic tool in emergency
conditions compared to elective patients, however,
preoperative inguinal hernia was not diagnosed in 6
patients and femoral hernia was not diagnosed in 30
patients in emergency conditions. In the group trea-
ted with emergency surgery, previous inguinal her-
nia surgery and accompanying inguinal hernia were
statistically significantly lower than the elective
group. However, strangulation and incarceration fin-
dings were statistically significantly higher in the
emergency femoral surgery group. In the preopera-
tive anesthesia evaluation, ASA scores were statisti-
cally higher in the group who underwent emergency
femoral hernia surgery compared to the elective
group (Table 1).

In the comparison of intraoperative data ac-
cording to the operating conditions, general anesthe-
sia was used more than spinal anesthesia in emer-
gency conditions. Strangulation was detected in

92.7% in emergency conditions and 16.9% in elec-
tive conditions during the operation. In the hernia
sac, the small intestine was observed in 63.4% in
emergency conditions, and the omentum was obser-
ved in 13.6% in elective conditions, and organ resec-
tion was required in 39% in emergency conditions.
While laparoscopic and ingunal incisions are predo-
minantly used in elective conditions, open methods
and midline or suprapubic transverse incisions other
than ingunal are preferred as surgical techniques in
emergency conditions. An additional midline inci-
sion was required at a rate of 24.4% in the treatment
of femoral hernia in emergency conditions, and the
operation time was found to be statistically higher
than elective femoral hernia operations (Table 1 and
2). While postoperative complications and length of
stay were statistically higher in femoral hernias ope-
rated under emergency conditions, there was no sta-
tistical difference between recurrence and mortality
results with elective femoral hernia results (Table 1).

Table 2: Evaluation of predictive factors according to age variable groups of patients with emergency sur-
gery.
<65 (n=13) 65-80 (n=19) >80 (n=9) p value

Gender* (Female) 7 (53.8%) 13 (68.4%) 8 (88.9%) 0.238
Length® (/cm) 170 (163-174) 163 (155-170) 165 (163-170) 0.535
Weight” (/kg) 68 (62-72) 55 (52-72) 52 (49-62) 0.096
BMI* 23.2(21.8-246) | 21.5(20-22) 20.1 (18.8-22) 0.104
Comorbidity™ (Yes) 7 (53.8%) 10 (52.6%) 7 (77.8%) 0.43
Complaint* 0.519

GIT complaints 10 (76.9%) 13 (68.4%) 8 (88.9%)

Local complaints 3 (23.1%) 6 (31.6%) 1 (11.1%)
Leukocyte” (10%/L) 9.7 (7.5-11.9) 9.9 (8.2-11.1) 9.7 (6.2-12.4) 0.94
Platelet/lymphocyte ratio” 153.3 (118.6- 223.1 (166.4- 267.5 (219.2- 0.06

188.7) 318.8) 315)

Neutrophil/lymphocyte ratio® 3.9(2.2-6.5) 5.6 (4.1-8.3) 8.3(6-9.1) 0.096
Mean platelet volume® 8.9 (8.7-9.4) 9.9 (8.5-10.5) 9.7 (9.1-10.7) 0.194
Preoperative diagnosis of groin hernia (Yes)* 10 (76.9%) 16 (84.2%) 9 (100) 0.375
Preoperative diagnosis* 0.241

Physical examination 2 (15.4%) 2 (10.5%) 1(11.1%)

Ultrasonography 7 (53.8%) 4 (21.1%) 2 (22.2%)

Computed tomography 4 (30.8%) 13 (68.4%) 6 (66.7%)
ASA score” 2(1-2) 3(2-3) 3(3-3) 0.004
Hernia surgery history (Yes)* 1(7.7%) 1 (5.3%) 0 (0%) >0.999
Concomitant inguinal hernia (Yes)* 0 (0%) 1 (5.3%) 0 (0%) >0.999
Strangulation, incarceration (Yes)* 10 (76.9%) 19 (100%) 9 (100%) 0.035
Organ resection (Yes)* 2 (15.4%) 9 (47.4%) 5 (55.6%) 0.101
Surgery time* (/min.) 105 (90-125) 115 (99-143) 100 (73-110) 0.283
Postoperative complication (Yes)* 2 (15.4%) 6 (31.6%) 2 (22.2%) 0.721
Length of hospital stay (/days) 5 (3-6) 6 (5-8) 5 (3-7) 0.547
Recurrence (Yes)* 2 (15.4%) 2 (10.5%) 1 (11.1%) >0.999
Mortality (Yes)* 0 (0%) 0 (0%) 2 (22.2%) 0.044
*: n(%),*; median (Q1-Qs), *; meanztstandard deviation
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In the analysis made according to age gro-
ups of femoral hernias operated under emer-gency
conditions, no statistical difference was found in
terms of gender, height, weight, body mass index
and comorbidity. A statistically sig-nificant diffe-
rence was found between the gro-ups in terms of
ASA score, strangulation-incarceration and morta-
lity variables according to the age variable (Table 2).

DISCUSSION

Abdominal hernia repair is one of the most
common surgical procedures, with a high prevalence
of 100 to 500 per 100,000 people (8). In cases of ab-
dominal hernia, emergency surgery is required beca-
use of 5-13% incarceration (9). And 10-15% of these
patients need resection because of intestinal ische-
mia (10). In these patients, advanced age and ina-
dequate preoperative preparation cause a significant
increase in mortality and morbidity rates (9,11).

In studies in the literature, it has been repor-
ted that the rate of emergency surgery increases with
age, regardless of hernia type (femoral, inguinal, um-
bilical and incisional) (9,12). In our study, the me-
dian age of patients who underwent emergency fe-
moral hernia surgery was 71 (54-79) /year. Although
femoral hernias are more common in women, the
probability of strangulation/incarceration is higher in
femoral hernias, with a rate of 38% (9,13). In our se-
ries, 77 (77%) patients and 28 (68.3%) patients who
underwent emergency femoral surgery were women.
In addition, our strangulation/incarceration rate was
48% (48 patients). When a femoral hernia is detec-
ted, surgical treatment should be performed in the
early period. The strangulation/incarceration ratio in
femoral hernias increases cumulatively over time. In
a study by Kulah et al, the rate of strangulation/in-
carceration was 22% at 3 months, while this rate inc-
reased to 45% at 21 months (14). However, it is re-
ported in the literature that 40% of femoral hernias
undergo emergency surgery (2). In our series, this
rate is 41% and is similar to the literature.

In our study, the frequency of bowel resec-
tion was 21% (21 patients). In emergency femoral
hernia surgery, this rate is 39% (16 patients). In the
current literature, the rate of bowel resection in fe-
moral hernia surgery is reported to be between 22.7
and 43% (15,16). In our study, it was determined that
bowel resection was performed at rates similar to the
current literature. Emergency surgery is associated
with longer hospital stays than elective surgery. Sup-
piah et al median hospital stay after elective versus
emergency surgery was 1 (1-3) versus 8 (5-14) days
(p <0.001) (2). In our series, this time was 1 (1-
1)/day after elective surgery and 5 (3-8)/day after
emergency surgery.

In the literature, it has been reported that the
leukocyte count and neutrophil percentage were fo-
und to be higher in the patient group with bowel
obstruction secondary to femoral hernias (15).

However, there is no study comparing the platelet
lymphocyte ratio, neutrophil lymphocyte ratio in
emergency and elective femoral hernia surgery. In
our study, we found that the platelet lymphocyte ra-
tio and neutrophil lymphocyte ratio were higher than
the patient group who underwent emergency sur-
gery.

There are several surgical hernia repair
techniques for femoral hernia (15,17). In our study,
the choice of surgical technique was individualized
according to the patient's condition and the surgeon's
preference. Laparoscopic technique was not prefer-
red for any emergency operated patient. In the litera-
ture, the use of mesh is not recommended in patients
with symptoms for more than 24 hours, bowel per-
foration and severe hernia sac contamination (15). In
addition, there are studies reporting that there is no
statistically significant difference in terms of recur-
rence in repairs with and without mesh (17). In our
study, the recurrence rate was 12.2% in emergency
surgery and 15.3% in elective surgery. The overall
recurrence rate is 14%. Postoperative complications
and hospitalization times were found to be higher in
femoral hernias operated under emergency conditi-
ons. This rate is similar to the existing literature (2).

In our study, a statistically significant diffe-
rence was found in the ASA score, strangulation-in-
carceration and mortality variables in the analysis
between the groups according to the age variable.
The difference in the ASA score variable was due to
the difference between the low scores of patients un-
der 65 years of age and the high scores of patients
over 80. A statistical difference was found because
the presence of strangulation-incarceration was ob-
served in all patients aged 65 and over, and the pre-
sence of mortality in patients aged 80 and over. EI-
derly patients have more comorbid diseases, which
is reported to be associated with higher ASA scores
and postoperative mortality (18).

The biggest shortcoming of our study is that
it is retrospective. Also, including only femoral her-
nias is a single center experience with a relatively
small patient population. Finally, the treatment op-
tion was based on surgeon preference, which may
have some selection bias and may have affected the
results.

In conclusion, although emergency femoral
hernia surgery did not make a difference in terms of
intraoperative complications and recurrence compa-
red to elective surgery, quite different results were
observed in terms of patient characteristics, preope-
rative, intraoperative and postoperative data and re-
sults. Age in emergency femoral hernia surgery; In
our series, it was determined as a parameter that inc-
reases the anesthesia risks, strangulation-incarcera-
tion rate and even mortality of the patients.



Balkaya Tungel et al.

Femoral hernia surgery

10.

11.

12.

13.

REFERENCES
Lockhart K, Dunn D, Teo S, et al. Mesh versus
non-mesh for inguinal and femoral hernia repair.
Cochrane Database Syst Rev.
2018;9(9):CD011517.
Suppiah A, Gatt M, Barandiaran J, Heng MS,
Perry EP. Outcomes of emergency and elective
femoral hernia surgery in four district general
hospitals: a  4-year  study. Hernia
2007;11(6):509-512.
de Goede B, Wijsmuller AR, van Ramshorst
GH, et al. Watchful Waiting Versus Surgery of
Mildly Symptomatic or Asymptomatic Inguinal
Hernia in Men Aged 50 Years and Older: A Ran-
domized Controlled Trial. Ann  Surg.
2018;267(1):42-49.
Clyde DR, de Beaux A, Tulloh B, O'Neill JR.
Minimising recurrence after primary femoral
hernia repair; is mesh mandatory?. Hernia
2020;24(1):137-142.
Kim G, Yan So JB, Shabbir A. Totally extra-pe-
ritoneal repair for acute incarcerated femoral
hernia with intestinal obstruction. Int J Surg
Case Rep. 2017;32:16-18.
Tastaldi L, Krpata DM, Prabhu AS, et al. Emer-
gent groin hernia repair: A single center 10-year
experience. Surgery 2019;165(2):398-405.
HerniaSurge Group. International guidelines for
groin hernia management. Hernia 2018;22(1):1-
165.
Martinez-Serrano MA, Pereira JA, Sancho JJ, et
al. Risk of death after emergency repair of abdo-
minal wall hernias. Still waiting for improve-
ment. Langenbecks Arch Surg.
2010;395(5):551-556.
Surek A, Gemici E, Ferahman S, et al. Emer-
gency surgery of the abdominal wall hernias:
risk factors that increase morbidity and morta-
lity-a  single-center  experience.  Hernia
2021;25(3):679-688.
Ziyan M, Kalkan A, Bilir O, et al. A new tech-
nique in the evaluation of strangulated and in-
carcerated hernias: Near-infrared spectroscopy.
Strangiile ve inkarsere hernilerin degerlendiril-
mesinde yeni bir teknik: Near infrared spectros-
copy. Ulus Travma Acil Cerrahi Derg.
2020;26(2):178-185.
Kulah B, Duzgun AP, Moran M, Kulacoglu IH,
Ozmen MM, Coskun F. Emergency hernia repa-
irs in elderly patients. Am J Surg.
2001;182(5):455-459.
Ozkan E, Yildiz MK, Cakir T, et al. Incarcerated
abdominal wall hernia surgery: relationship
between risk factors and morbidity and mortality
rates (a single center emergency surgery expe-
rience). Ulus Travma Acil Cerrahi Derg.
2012;18(5):389-396.
Alhambra-Rodriguez de Guzman C, Picazo-
Yeste J, Tenias-Burillo JM, Moreno-Sanz C.

14.

15.

16.

17.

18.

Improved outcomes of incarcerated femoral her-
nia: a multivariate analysis of predictive factors
of bowel ischemia and potential impact on pos-
toperative  complications. Am J  Surg.
2013;205(2):188-193.

Kulah B, Duzgun AP, Moran M, Kulacoglu IH,
Ozmen MM, Coskun F. Emergency hernia repa-
irs in elderly patients. Am J Surg.
2001;182(5):455-459.

Gonzalez-Urquijo M, Tellez-Giron VC, Marti-
nez-Ledesma E, Rodarte-Shade M, Estrada-Cor-
tinas OJ, Gil-Galindo G. Bowel obstruction as a
serious complication of patients with femoral
hernia. Surg Today 2021;51(5):738-744.

Liu X, Ye L, Zheng G, et al. A retrospective co-
hort study of open preperitoneal repair versus
open suture repair for the treatment of emer-
gency femoral hernia. Sci Rep.
2020;10(1):3707.

Acar N, Acar T, Gungor F, et al. Does mesh uti-
lization in femoral hernia repair affect recur-
rence? Annals of Medical Research. 2021;27(8):
2166-2169.

Dahlstrand U, Wollert S, Nordin P, Sandblom G,
Gunnarsson U. Emergency femoral hernia re-
pair: a study based on a national register. Ann
Surg. 2009;249(4):672-676.



