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Abstract

Background: Inguinal hernia repair remains the commonest operation performed by general surgeons all over the
world. There is paucity of published data on surgical management of inguinal hernias in our environment. This
study is intended to describe our own experiences in the surgical management of inguinal hernias and compare
our results with that reported in literature.

Methods: A descriptive prospective study was conducted at Bugando Medical Centre in northwestern Tanzania.
Ethical approval to conduct the study was obtained from relevant authorities before the commencement of the
study. Statistical data analysis was done using SPSS software version 17.0.

Results: A total of 452 patients with inguinal hernias were enrolled in the study. The median age of patients was
36 years (range 3 months to 78 years). Males outnumbered females by a ratio of 36.7:1. This gender deference was
statistically significant (P = 0.003). Most patients (44.7%) presented late (more than five years of onset of hernia).
Inguinoscrotal hernia (66.8%) was the commonest presentation. At presentation, 208 (46.0%) patients had reducible
hernia, 110 (24.3%) had irreducible hernia, 84 (18.6%) and 50(11.1%) patients had obstructed and strangulated
hernias respectively. The majority of patients (53.1%) had right sided inguinal hernia with a right-to-left ratio of
2.1: 1. Ninety-two (20.4%) patients had bilateral inguinal hernias. 296 (65.5%) patients had indirect hernia,
102 (22.6%) had direct hernia and 54 (11.9%) had both indirect and direct types (pantaloon hernia). All patients
in this study underwent open herniorrhaphy. The majority of patients (61.5%) underwent elective herniorrhaphy
under spinal anaesthesia (69.2%). Local anaesthesia was used in only 1.1% of cases. Bowel resection was required in
15.9% of patients. Modified Bassini’s repair (79.9%) was the most common technique of posterior wall repair of the
inguinal canal. Lichtenstein mesh repair was used in only one (0.2%) patient. Complication rate was 12.4% and it
was significantly higher in emergency herniorrhaphy than in elective herniorrhaphy (P = 0.002). The median length
of hospital stay was 8 days and it was significantly longer in patients with advanced age, delayed admission,
concomitant medical illness, high ASA class, the need for bowel resection and in those with surgical repair
performed under general anesthesia (P < 0.001). Mortality rate was 9.7%. Longer duration of symptoms, late
hospitalization, coexisting disease, high ASA class, delayed operation, the need for bowel resection and presence of
complications were found to be predictors of mortality (P < 0.001).
(Continued on next page)
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Conclusion: Inguinal hernias continue to be a source of morbidity and mortality in our centre. Early presentation
and elective repair of inguinal hernias is pivotal in order to eliminate the morbidity and mortality associated with
this very common problem.

Keywords: Inguinal hernias, Surgical management, Treatment outcome, Predictors of outcome, Tanzania
Background
Inguinal hernia is among the most common problems
encountered by general surgeons and may have signifi-
cant complications [1]. Globally, inguinal hernia is the
most common type of hernia, comprising of approxi-
mately 75% of all abdominal wall hernias [1-3]. In-
guinal hernia repair is one of the most common
general surgical operations worldwide accounting for
10 to 15% of all surgical procedures and is the second
most common surgical procedure after appendicectomy
[3,4]. It has been estimated that worldwide over 20 mil-
lion repairs of inguinal hernia are carried out each year,
the specific operation rates varying between countries
from around 100–300 per 100 000 population per year
[5]. In the United Kingdom some 100 000 inguinal her-
nias are repaired each year and approximately 750 000
inguinal hernias are repaired each year in the United
States [6]. In parts of Africa, the annual incidence of in-
guinal hernia is as high as 175 per 100,000 people [7].
However, less than 40% are actually repaired, resulting in
many patients developing long-standing inguinoscrotal
hernias associated with a higher incidence of morbidity
and mortality. In Bugando Medical Centre in Mwanza,
Tanzania, inguinal hernia is the single commonest indi-
cation for admission to the surgical wards.
Inguinal hernia has a life time prevalence of 27% in

men and 3% in women, which appears to drop after
45 years of age [3,8]. Male and female ratio is greater
than 10:1 Two third of hernias are indirect and nearly
two third of recurrent hernias are direct [8]. Inguinal her-
nia has approximately 10% incidence of incarceration
and a portion of these may be strangulated. Recurrence
rate is less than 1% in children and vary in adult accord-
ing to the method of repair [8,9].
Since Bassini published his original description of in-

guinal hernia repair in 1887, many techniques for hernia
repair such as Shouldice, Darning, Desarda, Modified
Bassini, Lichtenstein mesh repair and the more recent
laparoscopic repair have been published [4,5,8-11].
Laparoscopic and Lichtenstein mesh repair are becoming
popular in recent days [11] as they are associated with
rapid return to normal activities with low recurrence
rates [12]. However, because of poor socioeconomic sta-
tus, non-affordability of patients and non-availability of
mesh and laparoscopy in most centres in developing
countries, these inguinal hernial repair techniques are
not popular in these countries as a result traditional
suturing techniques such as Shouldice, Darning, Desarda
and Modified Bassini are still practiced widely in this part
of the world [13,14].
The management of inguinal poses therapeutic chal-

lenges to general surgeons practicing in resource-
limited countries [15]. Late presentation of the disease
coupled with lack of modern therapeutic facilities such
as laparoscopy and mesh are among the hallmarks of
the disease in developing countries [7,15]. Indeed, in
many parts of Africa many patients develop large
inguinoscrotal herniation as a result of delayed presen-
tation, and the need for emergency surgery with its
attendant mortality is not uncommon. In these coun-
tries, approximately 65% of inguinal hernias are re-
paired as emergencies, with a bowel resection rate of
24% and mortality of 87% in those not reaching hos-
pital [14-16]. Early presentation and elective repair of
inguinal hernia have been reported to eliminate the
morbidity and mortality associated with this very com-
mon problem [7,16].
There is paucity of published data on surgical manage-

ment of inguinal hernias in our environment as there is
no local study which has been done in any hospital in
Tanzania and Bugando Medical Centre in particular. This
study was undertaken to describe our own experiences in
the surgical management of inguinal hernias in our local
environment, outlining the clinical profile, treatment
outcome and identify predictors of outcome among these
patients.
Methods
Study design and setting
This was a descriptive prospective study of patients who
were operated for inguinal hernias at Bugando Medical
Centre (BMC) between April 2010 and March 2012. BMC
is located in Mwanza city along the shore of Lake Victoria
in the northwestern part of Tanzania. It is a tertiary care
and teaching hospital for the Catholic University of Health
and Allied Sciences-Bugando (CUHAS-Bugando) and has
1000 beds. BMC is one of the four largest referral hospitals
in the country and serves as a referral centre for tertiary
specialist care for a catchment population of approxi-
mately 13 million people from Mwanza, Mara, Kagera,
Shinyanga, Tabora and Kigoma.
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Study subjects/population
All patients who presented to the surgical wards and
clinics with a clinical diagnosis of inguinal hernias and
subsequently underwent surgery were included in the
study. Patients presenting with inguinal hernias asso-
ciated with obstructive uropathy, chronic obstructive air-
way disease or chronic constipation and those who
refused to give consent were excluded from the study.
Recruitment of patients to participate in the study was

done at the Accident & Emergency (A&E) department
and in surgical wards and clinics. The clinical diagnosis
of inguinal hernia was made by detailed history and
clinical examination. Patients who were scheduled to
undergo emergency surgery were admitted through A&E
department after thorough resuscitation and patients
scheduled for elective surgery were admitted a day before
surgery through surgical outpatients.
Pre-operatively, all patients were assessed for fitness

for surgery and anaesthesia. Each patient was classified
according to the physical status scale of the American
Society of Anesthesiologists or ASA class [17], which
assigns a risk level for surgery and anesthesia. Those
regarded as unfit for general anaesthesia were labeled as
candidates for the procedure under local anaesthesia. A
day before surgery the patients were subjected to clear
fluid diet and were advised nil per oral regimen the mid-
night before surgery day. Surgery was performed under
local, spinal, or general anesthesia in accordance with the
patient’s physiological status and the anesthetist’s opinion.
Following incision the external oblique aponeurosis

was cut exposing the inguinal canal and its contents.
Then dissection of sac from the spermatic cord and her-
niotomy was performed leaving entire floor and posterior
wall of the inguinal canal exposed for repair. The method
of posterior wall repair was determined by the individual
surgeon’s preference. All wounds, except those closed
subcutaneously, were closed with non-absorbable (nylon)
sutures. Operative findings were noted and postoperative
course and findings were noted. Postoperatively all
patients were given a full dose of parenteral narcotic
analgesic such as Pethidine. Antibiotics commonly ampi-
clox and gentamicin were also prescribed in all patients.
Daycare patients were discharged home on the day of
operation when it was ascertained that they had fully
recovered from anaesthesia. Inpatients were discharged
two to five days after surgery depending on the physio-
logical status of the patients. All patients were reviewed
on the seventh day after operation. During this first visit,
the wounds were inspected and stitches were removed.
Patients were subsequently followed up for 1st month,
3rd and 6th months postoperatively for any com-
plaints or wound complications. Data were collected using
a pre-tested, coded questionnaire and included socio-
demographic data (age, sex, and occupation), clinical
presentation (duration of hernia, side affected, extent,
reasons for late presentation, type of hernia, whether pri-
mary or recurrence, ASA status), type of surgical proced-
ure, postoperative complications, the duration of hospital
stay and mortality.

Statistical data analysis
Statistical data analysis was done using SPSS software
version 17.0 (SPSS, Inc, Chicago, IL). Data was sum-
marized in form of proportions and frequent tables for
categorical variables. Continuous variables were summar-
ized using means, median, mode and standard deviation.
P-values were computed for categorical variables using
Chi-square (χ2) test and Fisher’s exact test depending on
the size of the data set. Independent student t-test was
used for continuous variables. Multivariate logistic re-
gression analysis was used to determine predictor vari-
ables that are associated with outcome. A p-value of less
than 0.05 was considered to constitute a statistically sig-
nificant difference.

Ethical consideration
Ethical approval to conduct the study was obtained
from the CUHAS-Bugando/BMC joint institutional ethic
review committee before the commencement of the
study. Informed consent was sought from each patient
before being enrolled into the study.

Results
Socio-demographic data
A total of 594 patients underwent abdominal hernial
repair during the study period. Of these, 452 (76.1%)
were due to inguinal hernia, representing 13.3% of all the
general surgical operations (i.e. 5966) done during the
period under review. Their ages ranged from 3 months
to 78 years with a median age of 36 years. 440 (97.3%)
were males and 12 (2.7%) were females with a male to
female ratio of 36.7:1. This gender deference was sta-
tistically significant (P = 0.003). The majority of patients,
341 (75.4%) were peasants coming from the rural areas
located a considerable distance from Mwanza City and
most of them, 372 (82.3%) had either primary or no
formal education. Major pre-morbid medical illness
was found in 76 (16.8%) patients. Of these, 24 (31.6%)
had chronic chest infections, 13 (17.1%) had hypertension,
12 (15.8%) had diabetes mellitus, 10 (13.2%) patients had
urinary tract infections, 7 (9.2%) patients had sickle cell
disease, 6 (7.9%) patients had portal hypertension with
ascites and 4 (5.3%) patients had cardiovascular dis-
orders. All these concomitant medical illness were con-
trolled before operation. A history of having lifted heavy
weights was ascertained in117 (25.9%) patients. Sixty
nine (15.3%) patients were heavy smokers and 17 (37.6%)



Mabula and Chalya BMC Research Notes 2012, 5:585 Page 4 of 8
http://www.biomedcentral.com/1756-0500/5/585
patients were treated for obstructive uropathy (i.e.
bouginage, DVU, prostatectomy).
Clinical presentation
The duration of hernia ranged from 1 day to 24 years
with a median duration of 6 years and the majority of
patients, 202(44.7%) presented more than five years of
onset of hernia. One hundred and ten (24.3%) patients
presented less than one year of onset of illness and 140
(31.0%) patients presented between one and five years of
onset of illness. The reasons for late presentation are
shown in Table 1.
Three hundred and eighteen (70.4%) patients presented

with primary hernia and 134 (29.6%) patients had recur-
rences from previous open operations. Inguinoscrotal
hernia was the commonest; occurring in 302 (66.8%)
patients. 150 (33.2%) patients had inguinal hernia. At
presentation, 208 (46.0%) patients had reducible hernia,
110 (24.3%) had irreducible hernia, 84 (18.6%) and
50(11.1%) patients had obstructed and strangulated her-
nias respectively. Four (0.9%) patients who had strangu-
lated Richter’s hernia presented with enterocutaneous
fistula from perforation.
Two hundred and forty (53.1%) patients had right sided

inguinal hernias and 114 (25.2%) had left sided hernias
with a right-to-left ratio of 2.1: 1. Ninety-two (20.4%)
patients had bilateral inguinal hernias. 296 (65.5%)
patients had indirect hernia, 102 (22.6%) had direct
hernia and 54 (11.9%) had both indirect and direct types
(pantaloon hernia).
Admission pattern, anaesthetic assessment and surgical
treatment
The majority of patients, 278 (61.5%) were admitted
through surgical outpatient clinic and the remaining 174
(38.5%) patients were admitted through the Accident &
Emergency department. Forty-two (9.3%) patients were,
after operation, admitted in the Intensive Care Unit (ICU)
before being admitted to the general surgical wards. Out
of these, 28 (66.7%) were subjected to ventilatory support
Table 1 The reasons for late presentation (N=312)

Reasons for late presentation Frequency Percentage

Financial constraints 298 95.5

Lack of awareness of the disease 267 85.6

Long distance from health facilities 121 38.8

Fear of surgery 95 30.4

Feeling that hernia is not a dangerous
disease

24 7.7

Treated by traditional healers 12 3.8

No reason reported 122 39.1
for a median duration of 7 days (range 1–16 days).
According to ASA classification, 284 (62.8%) patients had
ASA class I, 81 (17.9%) had ASA class II, 70 (15.5%) had
ASA class III, 12 (2.7%) had ASA class IV and 5 (1.1%)
patients had ASA class V. A high ASA score was found
to be an independent predictor of gangrenous bowel
(P= 0.000).
All patients in this study underwent open herniotomy/

herniorrhaphy. Laparoscopic herniorrhaphy was not per-
formed in our patients due to lack of facilities for laparo-
scopic surgery at our centre. Elective herniorrhaphy was
performed in 278 (61.5%) patients and the remaining
174 (38.5%) patients had emergency herniorrhaphy.
Herniorrhaphy was performed under spinal anesthesia in
313 (69.2%) patients, general anesthesia in 134 (29.4%)
patients and local anesthesia in five (1.1%). A shift from
spinal anesthesia to general anaesthesia was recorded in
34 (7.5%) patients. Five (1.1%) individuals were managed
on day case basis.
Operative findings were mainly indirect hernia sacs in

296 (65.5%) patients and direct sacs in 102 (22.6%)
patients. Fifty-four (11.9%) patients had both indirect
and direct hernial sacs. The contents of the hernial sac
are shown in Table 2. Gangrenous bowel was found in
68 (15.0%) patients. The types of indirect inguinal hernia
were classified intra-operatively as follows: bobunocoele
in 70 (15.5%) patients, funicular in 80 (17.7%) and
inguino-scrotal (complete) in 302 (66.8%) patients. Bowel
resection was required in 72 (15.9%) patients (i.e.
68 patients due to gangrenous bowel and 4 patients due
to multiple perforations).
The repair posterior wall of inguinal canal was

employed by modified Bassini’s repair in 361(79.9%)
patients, Shouldice repair in 4(0.8%), Darning and Desarda
repair in 3 (0.7%) patients each respectively. Only one
(0.2%) Indian patient had Lichtenstein mesh repair.
Herniotomy only was done in 79 (37.7%) paediatric
patients. The overall median operative duration was
72 minutes (range 34 to 150 minutes).The median dur-
ation of surgery in patients with unilateral hernias was
48 minutes (range = 28–95 minutes) while the median
Table 2 The contents of the hernial sac (N= 452)

Contents of the hernial sac Frequency Percentage

Loops of small bowel 112 24.8

Omentum 92 20.4

Large bowel (colon) 21 4.6

Sliding hernia 4 0.9

Appendix 3 0.7

Urinary bladder 2 0.4

Richter’s hernia 2 0.4

None 142 31.4
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duration of surgery in those with bilateral hernias was
62 minutes (range 40–98 minutes). This difference was
not statistically significant (P =0.566).
Outcome of surgical treatment
In this study, a total of 62 post-operative complications
were recorded in 56 (12.4%) patients. Of these, surgical
site infection was the most common post-operative
complication accounting for 38.7% of cases (Table 3).
Complication rate was significantly higher in emergency
herniorrhaphy than in elective herniorrhaphy (34.6% ver-
sus 15.9%) (P = 0.002). All complications resolved on
conservative treatment alone except in four patients who
required re-operation for intestinal obstruction and peri-
tonitis respectively.
The length of hospital stay (LOS) ranged from 4 to

34 days (median 8 days).The LOS for non-survivors
ranged from 1 day to 11 days (median 4 days). The
length of ICU stay ranged from 1 to 13 days (median
5 days). The length of hospital stay was significantly
longer in patients with advanced age, delayed admission,
concomitant medical illness, high ASA class, the need for
bowel resection and in those with surgical repair per-
formed under general anesthesia (P < 0.001).
In this study, forty-four patients died giving a mor-

tality rate 9.7%. Longer duration of symptoms, late
hospitalization, coexisting disease, high ASA class,
delayed operation, the need for bowel resection and pres-
ence of complications were found to be predictors of
mortality (P < 0.001).
Out of 408 survivors, 269 (65.9%) patients, 102 (25.0%)

and 37 (9.1%) patients were available for follow up at
3 months, 6 months and 1 year respectively. The median
duration of post-operative follow up was eight months
(1–24 months). Chronic groin pain was recorded in
12 (2.8%) post-repairs at the surgical out patient clinic.
All improved on mild analgesics. There were only three
(0.7%) cases of hernia recurrences (one post herniotomy
and two post-Bassini repair).
Table 3 Post-operative complications (N= 62)

Post-operative complications Frequency Percentage

Surgical site infection 24 38.7

Scrotal hematoma 16 25.8

Postoperative pyrexia 10 16.1

Paralytic ileus 7 11.3

Intestinal obstruction requiring re-operation 2 3.2

Peritonitis requiring re-operation 2 3.2

Enterocutaneous fistula 1 1.6

Total 62 100
Discussion
Inguinal hernia repair is a commonly performed general
surgical operation, and therefore comprises a significant
proportion of surgical workload in many centres
[1,3,18-20]. Inguinal hernias are undoubtedly the com-
monest hernia type. Our results showed that inguinal
hernia comprised of 76.1% of all abdominal wall hernias,
a figure slightly higher than the 75% quoted by various
authors [1-3]. Inguinal hernia repair has been reported to
constitute approximately 10-15% of all surgical proce-
dures performed in a general surgical unit [3,4]. In our
study, inguinal hernia repair constituted 13.3% of all the
adult general surgical operations which slightly higher
than 12.5% reported by Garba [1] in Nigeria.
In this study, the youngest patient was only 3 months

old. This confirms the congenital origin of some of these
hernias, many of which are never brought to the atten-
tion of a clinician until they become symptomatic. The
median age of 36 years was similar to that described in a
previous report [21], but at variant with other studies
which reported high age incidence [19,22]. We were
unable to find any reason for this age difference. High
incidence of the disease in this age has a negative impact
on the country’s economy because this group represents
the economically productive age group and portrays an
economic lost both to the family and the nation.
Inguinal hernias are quoted as being more than

20 times more common in males than females [2]. Our
results are similar, in fact showing that inguinal hernia
repairs were carried out in total almost 37 times more
commonly in males than females. The exact reason for
this male preponderance is not known although it is pos-
sible that males have an increased risk of hernial devel-
opment due to their involvement in strenuous work
which is responsible for development of hernias.
Inguinal hernia has been reported to be more prevalent

in people with low socio-economic status [21]. This
observation is reflected in our study where most of
patients had either primary or no formal education and
the majority of them were peasants coming from the
rural areas located a considerable distance from Mwanza
City. Similar observation was reported by others [1,21,23].
This observation has an implication on accessibility to
health care facilities and awareness of the disease.
Concomitant diseases in patients with inguinal hernias

have been reported to be associated with poor outcome
[21,23,24]. In the present study, concomitant medical
illness was an important determinant of morbidity. More-
over, this factor reached almost the statistical significance
for mortality. The length of hospital stay was also
encountered to be longer in patients with concomitant
diseases.
The clinical presentation of inguinal hernia in our

patients is not different from those in other developing
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countries [1,15,21,24,25]. In many developing countries,
lack of awareness and financial constraints make many
patients present very late with giant inguinoscrotal hernia
which is a serious life-threatening condition [21]. A long
standing history of inguinal hernia is common and pres-
entation during bubonocele and funicular stages are rare
[26,27]. This finding is reflected in our study where
most of patients presented late with complete inguino-
scrotal hernia and some presented for the first time with
obstructed or strangulated hernias. As in other studies
done in other developing countries [21,24,25], financial
constraints and lack of awareness were reported as the
most common reasons for the late presentation in our
study.
The finding that inguinal hernias were more prepon-

derant in the right side is in agreement with similar
observations in earlier series [1,25]. The ratio of right in-
guinal hernia to left inguinal hernia in our study was
2.1: 1. The later descent of the right testis and a higher
incidence of failure of closure of the processus vaginalis
are factors usually ascribed to the predilection of this dis-
ease on the right [1,2,25].
In agreement with other studies done in developing

countries [1,21,25], all patients in this study were mana-
ged by open herniorrhaphy of which Modified Bassini’s
repair was the method of choice in majority of cases
operated except in most paediatric hernias for which
Herniotomy was done. Simplicity, speed of execution
and the preference of the surgeon probably accounted
for the popularity of Bassini approach in this centre.
Since Lichtenstein presented his open mesh repair tech-
nique for inguinal hernia in 1986 [28], the technique has
become the most commonly used on account of its ease
of operation and because it provides a tension-free repair
with good long-term results [8,29]. Because of high cost
and its non-availability, the use of mesh in the repair of
inguinal hernia is not popular in our centre, and in the
present study it was used in only one patient. In
resource-poor African sub-region, the cost of mesh, not
to mention its acquisition, might represent a formidable
barrier to its use [8,9,14].
Laparoscopic repair was not performed in this study

similar to what reported in other centres in most devel-
oping countries [1,21,25]. Laparoscopic repair has be-
come a popular method for treating inguinal hernias
in developed countries owing to its superior benefits
relating to reduced morbidity, shorter hospital stay,
accelerated recovery and earlier return to previous em-
ployment [30,31]. This form of treatment may become
feasible in our health community as soon as the facil-
ities and requisite expertise are made available.
The choice of anaesthesia in hernia surgery is deter-

mined by the physiological state of the patient, size of the
hernia and extent of the perceived procedure. In the
present study, spinal anaesthesia was the single most com-
mon aesthesia used which is in contrast to McFarlane [32]
who advocated use of local anaesthesia in patients with
small uncomplicated inguinal hernia. The use of local
anaesthesia was not feasible in our study because major-
ity of patients presented with huge inguinal scrotal her-
nias which required either spinal or general aesthesia for
full muscle relaxation. The choice of anaesthesia also
influences the practice of day case hernia surgery. Day
case herniorrhaphy has been found to be feasible, safe,
effective and with the befit of earlier ambulation when
dealing with the uncomplicated average sized hernia in a
physiologically fit individual [25,31,33]. The day case
hernia surgery in this study was practiced in only 1.1%
of cases as majority of our patients presented late with
huge inguinoscrotal hernia which needed local or gen-
eral anaesthesia and at least a day or two days of
hospitalization postoperatively. Success of day case her-
nia surgery relies on careful patient selection, skillful
operative techniques, safe anaesthesia, and adequate
postoperative care. Continuing audit is essential to main-
tain and improve the quality and standard of ambulatory
surgery provided.
In the present study, bowel resection rate in patients

with obstructed or strangulated hernias was 15.9%. The
need for bowel resection closely correlated with the time
interval between the onset of acute symptoms and sub-
sequent operation.
In this study, the complication rate of 12.4% is slightly

higher than the finding of between 4.2% and 12% in
other series [25,34,35]. Complication rate was signifi-
cantly higher in emergency herniorrhaphy than in elect-
ive herniorrhaphy. High complication rate in emergency
herniorrhaphy may be explained by the fact that the
majority of patients in the present study presented late
with various late complications of hernia which required
emergency surgical treatment. Also, the fact that most
emergency herniorrhaphy in the present series were per-
formed by basic surgical trainees who were the first on
call may explain the high rate of complications in this
group of patients. In order to reduce the incidence of
complications that follow emergency herniorrhaphy, ad-
equate supervision of surgical trainees must be enforced
as well as strict attention to aseptic technique and me-
ticulous haemostasis.
The overall median duration of hospital stay in the

present study was 9 days which is slightly higher than
that reported by Mbah [25] in Nigeria. The predictors
of the length of hospital stay in this study were advanced
age, delayed admission, concomitant medical illness,
high ASA class, the need for bowel resection and in
those with surgical repair performed under general
anesthesia. Prolonged duration of hospital stay has an
impact on hospital resources as well as on increased
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cost of health care, loss of productivity and reduced
quality of life.
The overall mortality rates from inguinal hernia have

been reported in literature to range from 1- 14% [1,35].
The mortality rate of 9.7% in the present study is higher
than the rate of 5.3% reported by Mbah [24] and that of
3.4% reported by Alvarez et al. [36]. In this study, longer
duration of symptoms, late hospitalization, coexisting
disease, high ASA class, delayed operation, the need for
bowel resection and presence of complications were
found to be significant factors associated with high
mortality.
In the present study, the incidence of chronic groin

pain during follow up period was low in comparison
with rates varying from 0% to 54% reported in Western
literature after laparoscopic and open mesh hernioplasty
[20,37]. This complication of mesh repair appears to be
much lower after Bassini herniorrhaphy probably for
technical reasons.
Short period of follow up was the potential limitation

of this study as it was not possible to assess the long
term outcome of various modalities of surgical treatments.

Conclusion
Inguinal hernias continue to be a source of morbidity
and mortality in our centre. Late presentation of the dis-
ease and lack of modern therapeutic facilities such as
laparoscopy and mesh are among the hallmarks of the
disease in this part of Tanzania. Modified Bassini’s repair
was the method of choice in majority of cases operated.
It is therefore recommended that early presentation and
elective repair of inguinal hernia is of paramount import-
ance in order to eliminate the morbidity and mortality
associated with this very common problem.

Competing interests
Both declare that they have no competing interests.

Authors’ contributions
JBM conceived the study and did the literature search, coordinated the
write-up, participated in data analysis and editing. PLC participated in writing
the manuscript, data analysis, editing and submission of the article. Both
authors read and approved the final manuscript.

Acknowledgements
We would like to thank all those who participated in the preparation of this
manuscript. We are very grateful to all the Senior House Officers (SHOs) in
the department of Surgery for their support in data collection. Special thanks
go to all members of staff in surgical department for their cordial help and
care of our study patients.

Received: 28 June 2012 Accepted: 23 October 2012
Published: 25 October 2012

References
1. Garba ES: The patterns of adult external abdominal hernias in Zaria.

Nig J Surg Res 2000, 2(1):12–15.
2. Williams NS, Bulstrode CJK, O’Connell PR: Bailey & Love’s Short Practice of

Surgery. 25th edition. London: Hodder Arnold; 2008.
3. Primatesta P, Golacre MJ: Inguinal hernia repair, incidence of elective and
emergency surgery. Int J Epidemol 1996, 25:835–839.

4. Schools IG, Van Dijkman B, Butzelaar RM, Van Geldere D, Simons MP:
Inguinal hernia repair in Amsterdam region. Hernia 2001, 5(1):37–40.

5. Kingsnorth AN, LeBlanc KA: Management of abdominal hernias. 3rd edition.
London, New York: Edward Arnold; 2003:40–47.

6. Rutkow IM: Demographic and socioeconomic aspects of hernia repair in
the United States in 2003. Surg Clin North Am 2003, 83:1045–1051.

7. Nordberg EM: Incidence and estimated need of caesarean section,
inguinal hernia repair, and operation for strangulated hernia in rural
Africa. Br Med J 1994, 289:92–93.

8. Gulzar MR, Iqbal J, Ul haq MI, Afzal M: Darning versus Bassini repair for
inguinal hernia; a prospective comparative study. Professional Med J 2007,
14(1):128–133.

9. Maggiore D, Muller G, Hafanki J: Bassini versus Lichtenstein two basic
techniques for inguinal hernia repair. Hernia 2001, 5(1):21–24.

10. Watkin D, Kirk R: Abdominal wall and groin. In General Surgical Operations.
4th edition. Edited by Kirk RM. New York: Churchill Living Stone;
2000:117–140.

11. Lal P, Kajla RK: Laparoscopic total extraperitoneal versus open
Lichtenstein inguinal hernia repair. J Surg Enosc 2003, 17:850–856.

12. EU Hernia Trialists Collaboration: Repair of groin hernia with synthetic
mesh: meta-analysis of randomized controlled trials. Ann Surg 2002,
235(3):322–332.

13. EU Hernia Trialists Collaboration: Mesh compared with non-mesh methods
of open groin hernia repair: systematic review of randomized controlled
trials. Br J Surg 2000, 87:854–859.

14. Baloch M, Shaikh SM, Bhatti Y, Shaikh GS, Deenari RA: Moloney darn repair
versus Lichtenstein mesh repair: comparison of cost effectiveness &
complications. Medical channel 2010, 16(1):81–83.

15. Ohene-Yeboah M: Strangulated external hernias in Kumasi. West Afr J Med
2003, 22:310–313.

16. Ohene-Yeboah M, Adippah E, Gyasi-Sarpong K: Acute intestinal
obstruction in adults in Kumasi, Ghana. Ghana Med J 2006, 40:50–54.

17. Wolters U, Wolf T, Stutzer H, Schroder T: ASA classification and
perioperative variables as predictors of postoperative outcome.
Br J Anaesth 1996, 77:217–222.

18. Berliner SD: When is surgery necessary for groin hernias? Post grad-Med J
1990, 87:149–152.

19. Sanjay P, Woodward A: Inguinal hernia repair: local or general
anaesthesia? Ann R Coll Surg Engl 2007, 89:497–503.

20. Menakuru SR, Phillip T, Ravindranath N, Fisher PW: Outcome of inguinal
hernia repair at rural hospitals in northern Scotland. Surgeon 2006,
4:343–345.

21. Osifo OD, Amusan TI: Outcome of giant inguinoscrotal hernia repair with
local lidocaine anaesthesia. Saudi Med J 2010, 31(1):53–58.

22. Ali N, Israr M, Usman M: Recurrence after primary inguinal hernia repair:
Mesh versus Darn. Pakistan J Surg 2008, 24(3):153–155.

23. Rai S, Chandra SS, Smile SR: A study of the risk of strangulation and
obstruction in groin hernias. Aust N Z J Surg 1998, 68:650–654.

24. Nesterenko IVA, Shovskii OL: Outcome of treatment of incarcerated
hernia. Khirurgiia (Mosk) 1993, 9:26–30.

25. Mbah N: Morbidity and mortality associated with inguinal hernia in
northwestern Nigeria. WAJM 2007, 26(4):288–292.

26. Awoyobi OA, Ayantunde AA: Inguinal hernia in Nigeria. Trop Doct 2004,
34:180–181.

27. Nathan JD, Pappas TN: Inguinal hernia: an old condition with new
solution. Ann Surg 2004, 240:922–923.

28. Lichtenstein IL, Shulman AG: Ambulatory outpatient hernia surgery,
including new concept, introducing tension-free repair. Int Surg 1986,
71:1–4.

29. Post S, Weiss B, Willer M, Neufang T, Lorenz D: Randomized clinical trial of
lightweight composite mesh for Lichtenstein inguinal hernia repair.
Br J Surg 2004, 91:44–48.

30. Schutz C, Baca I, Gotzen V: Laparoscopic inguinal hernia repair. Surg
Endosc 2001, 15:582.

31. Crawford DL, Phillips EH: Laparoscopic repair and groin hernia surgery.
Surg Clin N Am 1998, 78:1047–1062.

32. McFarlane ME: Analgesia=sedation for day-case inguinal hernia repair.
A review of patient acceptance and morbidity. W Indian Med J 2000,
49:158–160.



Mabula and Chalya BMC Research Notes 2012, 5:585 Page 8 of 8
http://www.biomedcentral.com/1756-0500/5/585
33. Kimyil VM, Iya D, Ogbonna BC, Dakum NK: Safety of day care hernia repair
in Jos, Nigeria. East Afr Med J 2000, 77:326–328.

34. Lewis DC, Moran CG, Vellacott KD: Inguinal hernia repair in the elderly.
JR Coll Surg Edinb 1989, 34:101–103.

35. Adesunkanmi AR, Badmos TA, Salako AA: Groin hernias in patients
50 years of age and above pattern and outcome of management in
250 consecutive patients. West Afr J Med 2000, 19:142–147.

36. Álvarez JA, Baldonedo RF, Bear IG, Solis JAS, Alvares P, Jorge JI: Incarcerated
groin hernias in adults: presentation and outcome. Hernia 2004,
8:121–126.

37. Fasih T, Mahapatra TK, Waddington RT: Early results of inguinal hernia
repair by the 'mesh plug' technique–first 200 cases. Ann R Coll Surg Engl
2000, 82:396–400.

doi:10.1186/1756-0500-5-585
Cite this article as: Mabula and Chalya: Surgical management of inguinal
hernias at Bugando Medical Centre in northwestern Tanzania: our
experiences in a resource-limited setting. BMC Research Notes 2012 5:585.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design and setting
	Study subjects/population
	Statistical data analysis
	Ethical consideration

	Results
	Socio-demographic data
	Clinical presentation
	Admission pattern, anaesthetic assessment and surgical treatment
	Outcome of surgical treatment

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


