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Abstract

Background Surgeons are scarce in African countries.
There is still a need to rely on general practitioners to
perform a number of selected procedures. Their training
needs to take these facts into consideration. The aim of this
study was to evaluate the pattern of surgical procedures
performed in a level III institution in an African city. We
then analyzed the implications for training.

Methods This descriptive retrospective study was con-
ducted at the Regional Hospital, Limbe in Cameroon. This
hospital had just been selected as the main training hospital
for a newly created medical school. The postoperative
notes of all procedures performed over 1 year were used to
assess exposure of fourth-year medical students to various
procedures and how much they matched their educational
objectives.

Results A total of 1,351 procedures were carried out
during the study period, including 620 major and 731
minor procedures. Most procedures (84 %) were carried
out by a trained specialist. The most frequently performed
procedures were cesarean section (n = 131), circumcision
(n = 148), laparotomy for various indications (n = 144),
appendectomy (n = 81), and hernia repair (n = 81).
Analysis of exposure of students to procedures indicated
adequate exposure to cesarean section and some selected
abdominal procedures.
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Conclusions If students are trained only in our institution,
they are likely to perform appendectomy, cesarean section,
and hernia repair correctly. Their skills in common ortho-
pedic procedures are likely to be poor. There is need to
continue prospects to identify other institutions with a more
comprehensive pattern of activities to ensure proper train-

ing for students.

Introduction

The overall surgical workload worldwide is on the rise [1]
while the workforce is decreasing [2]. The burden of
conditions requiring surgical intervention is not well
known in African countries [3].

The workload and nature of procedures performed in
surgical units of university teaching hospitals is of interest
to medical students, especially those planning to embrace a
future surgical career. It is also of interest to residents who
need a minimum level of exposure to surgical procedures,
heads of departments in building programs, and faculty
administrators who are developing curricula.

In sub-Saharan Africa, the challenge of training general
practitioners is special as they need to be able at the end of
their curriculum to perform a significant number of basic
surgical procedures without supervision to meet local
needs [4, 5]. This necessity is related to the limited avail-
ability of surgeons and anesthetists and their inappropriate
territorial distribution [4-6]. This situation has been
described in some developed countries as well [7-9].

There is a general tendency to encourage the practice of
surgery at the district level, where it is needed, rather than
referring cases to tertiary centers [10, 11]. This need has
been recognized and included in medical schools at gov-
ernment-run universities in Cameroon. One such school,
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the Faculty of Health Sciences of University of Buea,
located in the South West Region of the Republic of
Cameroon, started a training program in general medicine
in 2006. One of the goals of the curriculum is to provide
the community with graduates who are capable of per-
forming the most common surgical procedures at the dis-
trict level.

For this school and other medical schools to ensure that
this goal is met, students enrolled in this program must
have appropriate exposure to surgical procedures, espe-
cially those that require immediate action. These cases do
not allow the possibility of referral to a center where there
is a surgeon.

The aim of this study was to document the surgical
procedures carried out at Regional Hospital, Limbe. It
analyzed the exposure of fourth-year (first clinical year)
medical students to these procedures.

Methods

This descriptive retrospective study was conducted at
Regional Hospital, Limbe. This hospital is a level III institu-
tion with an emergency and casualty department, an outpa-
tient department, a general surgery unit of 46 beds capacity at
the time of the study, and a maternity and gynecology unit of
22 beds capacity. Most surgical procedures are performed in a
theater unit with two operating rooms (ORs). Emergency
procedures are performed around the clock every day. During
the study period, these services were staffed by two general
surgeons, two gynecologist-obstetricians, and two senior
nurses specialized in anesthesia.

Limbe Regional Hospital is one of the two main newly
designated university teaching hospitals attached to the
Faculty of Health Sciences of the University of Buea. It
received its first groups of medical students for their first
clinical year in 2009.

The objectives of the surgical rotation in Buea Univer-
sity were organized as follows.

e At the end of the curriculum, the graduate is expected
to be able to perform correctly the procedures shown in
Table 1.

e Fourth-year students are expected to observe selected
major procedures and perform selected minor proce-
dures under supervision.

e Fifth-year students are expected to participate actively
as first assistant for major procedures and confidently
perform minor procedures under supervision.

e Sixth-year students are expected to perform selected
major procedures under supervision.

At this stage, the Limbe regional hospital is used only
for the surgical rotation of fourth-year students. Fifth- and
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Table 1 Surgical procedures a graduate of University of Buea
Medical School is expected to perform at the end of training

Major procedures
Emergency laparotomy for various indications
Suture repair of various types of hernia
Appendectomy for simple and complicated appendicitis
Intestinal resection and anastomosis
Colostomy (lateral and others)
Myomectomy
Cesarean delivery
Laparotomy for ruptured ectopic pregnancy
Tubal ligation
Reduction/immobilization of fractures and dislocations
Débridement of a septic wound
Débridement of burns
Minor procedures
Incision and drainage of an abscess
Excision of benign lesions
Open biopsy
Suture of simple wounds
Uterine revision
Cast immobilization of a limb
Male circumcision
Thoracocentesis
Chest tube placement
Removal of ingrown toe nail
Suprapubic catheter placement
Anoscopy
Insertion of contraceptive device

sixth-year students are posted to larger hospitals in the city
of Douala located some 70 km from Limbe, where more
specialized services are found and attendance is more
important.

The study covered a period of 1 year, from January 1 to
December 31, 2007. The source of information was the
register of postoperative notes. All procedures performed
in any of the ORs during the study period were included.
For each procedure included, information regarding
patient’s demographics, indication for operation, nature of
the procedure performed, quality of the operator, and type
of anesthesia were recorded using a data collection sheet.
Procedures were then classified either as major or minor. A
procedure was arbitrarily considered major if it required
inpatient admission and/or observation for at least 12 h
and/or general anesthesia. All other procedures were con-
sidered minor. For patients undergoing more than one
procedure, each procedure was recorded separately.

The clinical program of our fourth-year medical students
includes a rotation of 8 weeks in surgery and a rotation of
8 weeks in obstetrics/gynecology for each group of nine
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students. During these two rotations (16 weeks in total),
students have access to the two ORs. We defined “appro-
priate exposure” to a procedure as watching it at least 10
times.

Our ORs can accommodate eight students as spectators
for each procedure. The total number of times each pro-
cedure needed to be performed to satisfy adequate expo-
sure during a rotation was calculated using the following
formula.

[18 (no. of students) x 10 (no. of observations
required)]/8 (no. of students admitted to the OR for each
procedure) = 22.5

Exposure to each procedure was considered adequate if
it was performed at least 23 times over a period of
16 weeks. The yearly minimum was then estimated to be
75 times (1 year includes 3.25 periods of 16 weeks). An
exposure index was calculated for each procedure or type
of procedure by dividing the number of times it was per-
formed in a year by the yearly minimum needed to meet
adequate exposure (75). An exposure index of >1 was thus
considered as appropriate.

“Strengthening the Reporting of Observational Studies
in Epidemiology” (STROBE) guidelines were used for
reporting the study [12].

Results

A total of 1,351 procedures were carried out in 1,323
patients during the study period—representing a mean of
113 procedures per month. There were 620 major proce-
dures (52 per month) and 731 minor procedures (61 per
month). As shown on Fig. 1, there seemed to be a peak
during the months of March, May, and July for major

Fig. 1 Monthly distribution of

procedures and in January, May, and December for minor
procedures.

Table 2 illustrates the age and sex distribution of our
patients for major and minor procedures. It indicates that
most patients undergoing a surgical procedure were
between 11 and 45 years of age. A large number of pro-
cedures were performed in male patients aged <5 years
(almost always ritual circumcision). Defining patients aged
<15 years as pediatric cases, the adult/pediatric ratio was
3.48:1. The overall male/female ratio was 0.91. It was 0.66
for major procedures and 1.2 for minor procedures.

Most procedures (n = 713) were performed as an
emergency (381 major, 332 minor). There were 638 elec-
tive procedures (223 major, 415 minor). In all, 1110
(82.2 %) procedures were performed for a non-injury-
related condition.

As shown in Fig. 2, most procedures were carried out by
a surgeon or a gynecologist/obstetrician. There seemed to
be more involvement of general practitioners in minor
procedures. Paramedics also performed a number of minor
procedures, mainly ritual circumcision.

The list of all procedures performed during the study
period is shown in Table 3. The most commonly performed
major procedures included cesarean section, laparotomy
for various indications, hernia repair, and appendectomy.
The most commonly performed minor procedures included
ritual circumcision, wound suture, excision of benign
lesions, and uterine revision/dilatation and curettage.

As Fig. 3 illustrates, a vast majority of major procedures
were performed either under general or spinal anesthesia.
The level of student exposure to general anesthesia, often
with endotracheal tube insertion (exposure index 8.44) and
spinal anesthesia (exposure index 1.76) was appropriate.
Note that a significant number of minor procedures were
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Table 2 Frequency of major and minor procedures in the Limbe
Regional Hospital, by age and sex

Age group (years) Major procedures  Minor procedures  Total
Males Females Males Females

0-5 8 3 143 4 158
6-10 12 5 17 7 41
11-15 16 21 22 43 102
16-20 25 43 36 42 146
21-25 31 69 30 61 191
26-30 29 74 37 55 195
31-35 22 49 30 44 145
3640 25 40 19 29 113
41-45 21 25 20 18 84
46-50 10 15 12 7 44
51-55 7 9 11 2 29
56-60 10 10 6 7 33
61-65 12 7 4 29
66-70 11 2 7 3 23
>70 7 2 3 6 18
Total 246 374 399 332 1,351

performed without anesthesia. This was typically the case
for ritual circumcision.

Figure 4 illustrates the distribution of procedures
according to system or specialty involved. Most procedures
concerned the digestive system or abdominal wall, the
urogenital tract, or obstetrics. It must be emphasized that
ritual circumcision performed in 148 patients accounted for
more than 44 % of all procedures of the urogenital system.

Table 4 indicates the exposure index for each of the
systems involved. There was appropriate exposure to
digestive and abdominal wall surgery, urology, obstetrics,
and bone and joint surgery.

In Table 5, the exposure index to some of the major
procedures indicates appropriate exposure to laparotomy,
cesarean section, appendectomy, and hernia repair. The
exposure index to some selected minor procedures
(Table 6) indicates appropriate exposure to wound suture,
excision of an apparently benign lesion, and uterine revi-
sion/dilatation and curettage.

Discussion

Overall, 11 % of the world’s disability-adjusted life years
(DALYS5) are attributable to conditions that can be treated
with surgery [13]. More than 234 million major surgical
procedures are performed worldwide every year [3]. There
is indication that the overall surgical workload is on the rise
[1] while the workforce is decreasing [2]. It has been
estimated that in United States between 2000 and 2020 the
general surgery workload will increase by 35 % for a
population increase of 18 % [14]. As a consequence,
general surgeons, where available, often have to perform a
wide range of procedures, sometimes encroaching on spe-
cialties beyond their normal scope [8, 9, 15]. In other areas,
nonsurgeons are getting more and more involved in the
practice of surgery [4, 5], even in developed countries [16].
In many African countries, this could go as far as including
nonphysicians [6, 17].

The distribution of surgeons in the world is extremely
variable from one area to another: It was estimated to be
around 7/100,000 inhabitants in the United States [18] and
less than 0.5/100,000 in many African countries [4, 5].

To date, little is known about the burden of surgical
disease in sub-Saharan Africa, especially in rural areas
[19]. Despite the fact that it is generally admitted that
surgical training should be planned according to

Fig. 2 Distribution of major
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Table 3 Frequency of all surgical procedures performed in the Table 3 continued
Limbe regional hospital during the year 2007
Procedure No.
Procedure No.
Cystostomy 6
Major procedures Rectosigmoidoscopy and anoscopy 27
Laparotomy for generalized peritonitis 36 Insertion of contraceptive device 29
Laparotomy for intestinal obstruction 16 Skin grafting
Intestinal resection for malignant lesion 2 Bartholin cyst repair
Intestinal resection for benign lesion 6 Repair of sexual injury to female genitalia 3
Rectopexy for rectal prolapse 2
Surgery for gastric ulcer 2
Gastrectomy for malignant tumor 3 demonstrated local needs, these needs are generally poorly
Surgery for gastroesophageal reflux disease 2 documented. A number of studies conducted so far in
Cholecystectomy 6 African countries have analyzed the pattern of practice
Anal surgery (fistulas, hemorrhoids, fissure-in-ano) 16 over years [20-24]. Few have been specifically devoted to
Repair of hernias 81 analyzing their implications for training [6].
Appendectomy 81 It is generally recommended that surgical services and
Surgery for neonatal malformations 3 areas if competence be taken as close as possible to the
Breast surgery for cancer 5 district level where most of its potential beneficiaries are
Partial mastectomy 7 likely to be found [10, 11]. One of the goals of the medical
Testicular surgery (undescended testis, torsion 8 curriculum in our faculty is to train general practitioners
of spermatic cord) who are able to perform a number of selected procedures at
Hydrocele repair 4 the district level following these recommendations. The
Prostatectomy for benign hypertrophy 8 type of procedures we include in the clerkship booklets of
Varicocele repair 3 our fourth-year medical students are comparable to what is
Myomectomy 18 usually considered at the reach of a staff with that level of
Laparotomy for tuboovarian abscess 12 training [6].
Hysterectomy for benign and malignant conditions 9 It is difficult to estimate the output of surgery in most
Ovarian cyst or tumours 6 African countries owing to the poor standardization and the
Tubal ligation 4 inappropriate reporting already described by other authors
Surgery for urinary lithiasis 2 [21]. We must admit that in our hospital a number of minor
Male urethroplasty 1 procedures performed in the emergency department under
Nephrectomy for benign lesion ) local or no anesthesia—mainly wound suturing and inci-
Arterial anastomosis 5 sion/drainage of suppurated lesions—are not registered and
Open reduction/internal fixation of limb fractures 4 thus not reported. This major difficulty, only sometimes
Arthrotomy for septic arthritis 3 reported [25], is a source of bias in this report. On the other
Débridement of open fracture 28 hand, a significant number of surgical procedures are per-
Minor procedures formed in other heath facilities within the city of Limbe.
- . . . They are not accounted for, and any community-based
Incision and drainage of suppurative lesions 38 . ?
- . . . analysis would then be meaningless.
Excision of various benign lesions 91 o vical definiti f “mai dure” is based
Open biopsy (e.g., breast, lymph node) 47 Our empirical de nition o major procedure” is base
0 mainly on the duration of the hospital stay, which is usually
Débridement and suture of wounds 111 K i X
Arthrocentesis 6 contingent on the level of invasiveness of the procedure.
. o . Weiser et al. [3] proposed a more precise definition, which
Cast immobilization of a limb 27 . . .
) o likely would include many of the procedures we considered
Male circumcision 148 . . .
: minor. Our aim has been to widen the spectrum of proce-
Thoracocentesis 14 . .
dures labeled “minor” that could be managed on an
Chest tube placement 35 .
] ambulatory basis.
Stfap Ping . We report an approximately equal number of minor and
Minor tendor? rupture r?p aur . 8 major operations. Similar figures have been previously
Remove for_e%gn body from an orifice 12 reported [24, 25], but data in comparable settings usually
Uterine revision and dilatation and curettage 4 include a larger number of major procedures [26]. These
Removal of ingrown nail 16

rates are still far below the rates reported in more
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Fig. 3 Distribution of major
and minor procedures according
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developed countries, where 20-35 times more procedures
are performed [20-24].

The young and the female are usually those who
undergo major procedures in Africa and other low-income
settings [4, 22, 25, 27, 28] with a few exceptions regarding
the sex distribution [4, 25]. The low rate of pediatric cases
(also reported elsewhere [22]) is indicative of little interest
in pediatric surgery. These cases tend to be referred to
more specialized centers. Children would be expected to be
a major point of interest to African surgeons. For example,
the cumulated risk of developing a surgical condition by
the age of 15 years has been estimated to be >85 % in
Gambia [29].

The high rate of emergency procedures are in contrast to
the findings of more developed countries, where 80 % of

@ Springer
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procedures are elective [7]. This could be explained by the
absence of a social system for financing health care in most
African countries. Most patients come to a health facility
only with complications of surgical conditions that require
immediate attention at the time they finally decide to
consult their physician. A typical example is incarceration
of a known hernia.

The rate of patients undergoing general anesthesia is still
quite high in Africa. Some authorities believe that this rate
could be lowered by better training of existing staff about
the use of less-aggressive anesthesia procedures [6].

The types of operations reported in our study are similar
to those described in surveys in similar environments [5, 6,
30]. Many of these procedures are generally considered to
be at the reach of nonsurgeons [6]. Many authors in black
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Table 4 Medical students’ exposure to major and minor procedures
in the Limbe regional hospital, by system

Table 6 Medical students’ exposure to selected minor procedures in
the Limbe Regional Hospital

System Major Minor Total  Exposure Minor procedures Total Exposure
procedure  procedure index no./year index
Digestive 256 34 290 3.87 Incision and drainage of abscess 38 0.51
system and Wound suture 111 1.48
?;Si)mmal Excision of a benign lesion 91 1.21
Urologic and 89 236 325 433 Open biopsy (e.g., lymph node, breast lump) 47 0.62
genital Cast immobilization of fracture 27 0.36
Obstetric 160 123 283 377 Circumcision 148 1.97
Bone and 56 108 164 2.18 Thoracocentesis 14 0.18
joints Tube thoracostomy 35 0.46
Head, neck, 3 19 22 0.29 Uterine revision/dilatation and curettage 94 1.25
and spine Removal of ingrown toe nail 16 0.22
Soft tissue 35 110 145 1.93 Suprapubic catheter placement 6 0.08
Respiratory 2 59 61 0.81 Anoscopy 27 0.36
and chest ) .
Cardiovascular 2 0 2 0.02 Skin grafting 3 0.04
Endocrine 11 11 22 0.28
(including spleen
and lymph nodes) procedures in a developed country were appendectomy and
Plastic surgery 6 0 6 0.08 hernia repair, but their study focused on digestive surgery.
Ear/nose/ 0 31 31 0.42 The distribution according to the anatomic system

throat (ENT)

Table 5 Medical students’ exposure to selected major procedures in
the Limbe regional hospital

Major procedures Total Exposure
no./year index
Laparotomy 120 1.60
Hernia repair 81 1.08
Appendectomy 81 1.08
Anal surgery (fistulas, hemorrhoids, 16 0.22
fissure-in-ano)
Mastectomy (partial or total) 12 0.16
Prostatectomy 8 0.10
Open reduction/internal fixation 4 0.06
Débridement of open fractures 28 0.36
Reduction of dislocation 12 0.16
Limb amputation 7 0.10
Thyroidectomy 2 0.02
Cesarean section 131 1.75
Ruptured ectopic pregnancy 29 0.39
Débridement for burns 7 0.10

Africa and other low-income countries systematically
report cesarean delivery as the most common major sur-
gical procedure [5, 20-22, 24, 27, 28]. It is also one of the
most commonly performed in many developed countries
[7, 31]. Fingerhut et al. [32] noted that the most common

involved seems to indicate a low rate of exposure of
medical students to orthopedics. Generally, with the
exception of some of the emergency procedures on the
locomotor system described in our study, orthopedic pro-
cedures are generally highly specialized and applicable for
referral to more specialized centers [5]. This is true even
for developed countries, where orthopedic procedures
represent <10 % of operative activities in nonspecialized
centers [8, 33, 34]. The rate of urogenital procedures in our
study does not reflect the reality as ritual circumcision
represented almost 45 % of procedures reported.

Conclusions

There is still much to be done to estimate the real burden of
surgical diseases in underdeveloped countries, especially in
sub-Saharan Africa. Available data seem to indicate clearly
a severe shortage of surgeons in African countries. It is
likely that a vast majority of patients in need of surgical
services are not attended to in the absence of health
insurance and social security.

There is, then, still a need to rely on general practitio-
ners for a number of selected procedures that ideally are
performed at the district level. It is recognized, however,
that district hospitals are currently unable to meet the real
surgical needs of the populations they serve [19].

Our new teaching hospital has the potential to provide
students with appropriate exposure to cesarean section and
abdominal surgical procedures, especially appendectomy
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and hernia repair, according to local standards. There is
still a need to identify means of improving the exposure of
students to emergency procedures for trauma and pediatric
surgery.

There is also a clear need for further population-based
research to assess the real output of surgery and the
availability of surgical services in terms of equipment and
manpower in African countries. Urgently needed also is the
will to apply such analyses to implications for training
medical students before programs or -curricula are
established.
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