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INTRODUCTION

Surgical practice in Nigeria and the sub‑Saharan 
Africa is confronted with many challenges. These 
challenges are encountered in the process of 

caring for our patients either before, during, or after 
a surgical procedure is embarked upon. Many times, 
these challenges could pose a barrier to achieving the 
desired goal of treatment. This is due to various but 
interwoven factors that have crippled the growth of all 
arms of the economy as a whole.[1,2]

Surgical practice in Nigeria cut across both urban 
and rural areas with a majority of the patients dwelling in 
the rural areas not having access to proper health-care 
centers and specialists care. Moreover, most hospitals 
in the urban areas are also plagued with lack required 
equipment needed to work optimally.[2,3] In order to 

surmount these challenges, many surgeons and 
practitioners have devised ways to make do with locally 
available materials to modify and/or construct devices 
that will make their practice worthwhile and achieve the 
desired result which can be compared with that of their 
contemporaries in the developed settings.

WHY THE NEED FOR IMPROVISATION?

Improvisation is critical to surgical practice, 
especially in the sub-Saharan Africa. The reasons 
for this are undoubtedly clear. The teeming populace 
with attendant poor health-care facilities has made 
it paramount to look at alternative sources of getting 
required hospital/surgical items from the local 
environment. This does not only make the cost of 
surgery cheaper and affordable for the patients but also 
gives satisfaction to the surgeon. Generally speaking, 
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ABSTRACT

Background: The perennial scarcity of surgical equipment in Nigeria has given room for improvisation of such items using 
locally available materials.
Aim: This publication aims to appraise the ingenious methods employed by surgeons to overcome their challenges in clinical 
practice.
Methods: An in‑depth research into relevant literature about the functionality of various surgical devices was carried out using 
selected texts and relevant articles.
Results: Many surgeons have come up with various techniques to make do with local resources in overcoming the limitations 
imposed by scarcity of certain equipment/device.
Conclusion: Surgical practitioners in resource‑limited regions have been able to surmount the challenges of scarcity of required 
items using different methods and materials from the local environment.
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we may consider the need for improvisation as being 
patient-related, supply-related, or a combination of the 
two factors.

Patient‑related factors have to do with the financial 
power of the patient and his/her relations. Most of the 
times, the patients pay out of pocket to get medical 
treatment and also get other hospital consumables. This 
invariably make patients seek for alternative methods 
of treatment from quacks. The nonavailability of some 
equipment/items could pose as bottlenecks along the 
line of management of patients. These may either delay 
the surgery thereby prolonging the disease or even alter 
the line of management postoperatively. Most of the 
times, these are the reasons for undeserved morbidity 
and mortality in our setting.

On the other hand, the scarcity of some of the 
items may not be unrelated to lack of availability in 
our hospitals. The time taken for the supply of such 
items while following the “due process” may be unduly 
prolonged. Moreover, some of the suppliers choose 
what to supply and not what is needed. At the end, 
there is a scarcity of one thing or the other. These 
independent but interwoven factors are reasons why 
there is a scarcity of some expected equipment in many 
of our hospitals.

ATTRIBUTES OF IMPROVISED DEVICES

Pivotal factors that must be considered when 
improvising any item should bear into cognizance the 
fact that such item should be cost effective, locally 
and readily available, biomechanically efficient, and 
technologically simple. Improvisation must conform to the 
underlying principles of function it intends to subserve. 
These are paramount and nonnegotiable factors that 
must always be considered when improvising for any 
medical device. Obviating the underlying scientific 
principle of any device automatically overrules the need 
for its improvisation to overcome a complex technology.

TYPES OF IMPROVISATION

Surgical practice in Nigeria has survived the 
scarcity and nonavailability of some equipment over 
the decades. There is no surgical subspecialty that 
is exempt from the various ingenious methods that 
have been designed by our surgeons in order to 
overcome their challenges. Some of the various types 
of improvisation are discussed below.

Improvised thoracostomy tube
The underwater-sealed thoracostomy tube works 

basically on the principle of pressure difference between 
the pleural cavity and the atmosphere. This principle 
is reproduced and maintained while constructing a 
chest tube using a 1.5 L plastic bottled table water 

container connected to the chest tube[4,5] (at times, the 
chest tube itself is improvised using size 24G Foley 
catheter or Nelaton’s catheter). The system remains 
underwater sealed, and it is able to drain the pleural 
cavity as efficient as the standard apparatus [Figure 1].[6] 
Surgeons that use the Foley catheter for improvised 
chest tube have complained that it kinks easily and 
causes some obstruction to the egress of effluent. 
Superficial surgical site infections, as well as residual 
hemothorax, are complications that have been observed 
by the users.[7]

Feeding gastrostomy
This is a procedure that is often performed in cases 

of esophageal or laryngeal pathologies in order to 
feed the patient. The standard gastrostomy tube is not 
readily available; hence, the use of a wide caliber (size 
24 Fr) Foley catheter with a spigot. Blended food and 
liquids are usually introduced through the open end 
using a large caliber syringe under gravity [Figure 2]. 
This method is widely employed by many surgeons 
who have found it quite useful for adequate nutritional 
rehabilitation of many patients with esophageal lesions 
with little or no complications reported.

Tourniquet
This is invaluable equipment, especially to the 

orthopedic surgeons when a bloodless operative field 
is desired. The availability of the electrically inflatable 
type in most of our hospitals is a far cry. In addition, 
the nonavailability of appropriate cuff for different age 
groups and body built is a confounding factor. In order 
to bridge this gap, an improvised device that will obviate 
the above-mentioned challenges has been designed 
using the inner tube of the bicycle tyre. This is made 
into different sizes with variations in length and width; 
readily available and can be easily managed at all tiers 
of health-care delivery. Though simple as it may be, all 
precautions as to the use of tourniquet must be strictly 

Figure 1: Improvised underwater seal apparatus
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followed. The application of improvised tourniquet is 
usually at the discretion of the surgeon as there is no 
objective way of estimating the pressure being applied; 
this is a major limitation to the use of this device. 
This becomes important with regard to tourniquet 
palsy that may ensue; however, this is not usually 
encountered as the tourniquet is adequately padded 
and tourniquet time is strictly followed. Reperfusion 
injury is a life-threatening complication that may ensue 
following prolonged application of tourniquet; hence, the 
surgeon is responsible for the application and removal 
of the tourniquet as at when due and this responsibility 
should not be delegated to any other person.

Drains
The use of drains in surgical practice remains 

invaluable component of surgery.[8] To the general 
surgeon, this may be employed to aid the egress 
of effluent from a septic abdomen, thyroidectomy, 
mastectomy, and common bile duct drainage after 
exploration. The orthopedic surgeons also make use 
of the drain after performing an amputation or open 
reduction and internal fixation or arthroplasty to prevent 
hematoma collection.[9] Plastic surgeons also make 
use of drain after raising a flap to prevent seroma or 
hematoma collection which may preclude the survival 
of such flap.[10]

More often than not, surgeons will prefer a 
closed active drain in order to keep the patient clean, 
prevent the retrograde ascent of infection and enables 
quantification of effluent.[10] However, most hospitals in 
Nigeria do not have the luxury of this equipment. This 
challenge is overcome by the use of a wide caliber 
syringe connected to a feeding tube and this creates a 
negative suction pressure required.[10] An alternative to 
this is using fenestrated Foley catheters or a nasogastric 
tube [Figure 3]. These improvised drains are in turn 
connected to a urine bag or an unpunctured intravenous 
fluid bag to receive the effluent. This creates a closed 
system that closely follows the principle on which active 
drain works. Blockade of the tube (as a result of kinking 

or patient lying on the tube) has been observed by 
many practitioners to be a limiting factor. The use of 
nasogastric tube is often confronted with dislodgement 
as the expected tissue reaction required to initiate 
fibrosis is usually absent. Hence, proper anchorage is 
paramount.[11]

Silo
The use of silo in the management of omphalocele 

or gastroschisis is inestimable. This device is employed 
to prevent fluid evaporation from the bowels as well as 
assist in the gradual return of the eviscerated bowel 
back into the abdominal cavity.[12,13] The urine bag is 
usually used to achieve this aim. The urine bag is 
sutured to the deep fascia around the edge of the defect 
and twisted on a daily basis to achieve gradual bowel 
reduction [Figure 4]. Other items that can be improvised 
for a silo include softened infusion bags or prewashed 
sterile female condom (without spermicide).[14] This 
and many more improvisations have been made by 
pediatric surgeons in order to get the work done in 
resource-limited environment like ours.[15] The limitations 
to the use of silos by practitioners in this environment are 
the nonavailability of neonatal ventilators that is needed 
to augment the cardiorespiratory activities of the patient 
as a result of respiratory comprise that could ensue 
from bowel reduction, especially in patients with large 
abdominal defects. Reported complications that have 
observed with the use of silos include respiratory tract 
infection and death (due to compartment syndrome).[12] 
These were largely seen in patients with large defects 
in whom ventilator support could not be achieved.

Ventriculoperitoneal shunt
The use of shunt in the management of hydrocephalus 

cannot be underestimated. Neurosurgeons practicing 
in this region have devised a means of overcoming the 
perennial problems of scarcity of a standard external 

Figure 2: Improvised gastrostomy tube (adjacent picture 
showing the mechanism of gastrostomy tube) Figure 3: Improvised peritoneal drain using Foley catheter
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ventricular drain with a feeding tube [Figure 5]. This has 
led to a significant reduction in the mortality associated 
with hydrocephalus patients who could not get timely 
intervention due to scarcity of the customized shunt.[16] 
The limitation to the use of the feeding tube is the 
fact that it cannot stay for longer periods, unlike the 
antibiotic-impregnated tubes that could stay for as long 
as 10 days or more. Infection has been documented to 
be the most common complication observed with the 
use of feeding tube as a ventriculoperitoneal shunt.[16]

LESSONS LEARNED

Practicing surgery in the third world countries 
could be challenging and limiting. However, it has come 
to the limelight that we can still practice effectively 
and efficiently with the limited resources within our 
reach. Although we may not have all the luxury and 
paraphernalia expected of a world class health system, 
but we can still boast of having good management 
outcome that is comparable to centers in the developed 
setting. To this end, surgeons practicing in the developing 
world should be applauded with the level of ingenuity 
they have devised to overcome their challenges.

THE FUTURE

As a country and the most populous nation on 
the continent, we should endeavor to see how we can 
make surgical/hospital consumables readily available 
and affordable using locally available materials which 
could be designed to suit our needs. This could 
entail collaborative efforts with our higher institutions 
of learning to see how we can revolutionize out 
health-care industry with indigenous technology and 
raw materials. Interagency collaboration will also 
harness the raw materials needed from the various 
sectors such as petrochemical products, iron and steel, 

solid minerals, and energy with less dependence on 
imported products.[17] These cohesive efforts will of 
course reduce the amount of foreign exchange spent 
on imported consumables, provide job opportunities for 
our graduates, and put the nation at the front burner in 
terms of technological revolution in Africa.

CONCLUSION

It is obvious that surgical practice in a 
resource-limited environment like ours is confronted 
with myriads of constraints. These limitations should 
serve as a pedestal that will make us to look inward 
with a vision of being a self-sustaining nation that can 
meet her needs by tapping into both human and natural 
resources being underutilized at present.
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