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A DISTRICT HOSPITAL IN THE TROPICS
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Abstract. To improve diagnostic capabilities, an ultrasound unit was installed at a major
hospital in Wad Medani, Sudan. During the implementation period (October 1986 to
March 1987) of ultrasound service, 863 patients were examined cooperatively by Sudanese
and German physicians. The service covered internal medicine (47.5%), obstetrics and
gynecology (3 1.6%), surgery (12.5%), and pediatrics (8.4%). Pathologic findings were seen
in 75% of the patients. In obstetrics, the rate of pathologic findings was 40%. Five hundred
eighty-three pathologic findings were detected in organ systems that constituted the primary
indication for ultrasonography (of a total of 1,009 indications). The clinical benefit of
ultrasonography was evaluated in 289 randomly selected patients in a standardized ques
tionnaire completed by the attending physicians. The final clinical diagnosis was established
or substantially revised in 2 1.5% of the patients, based on the ultrasonographic report. The
previously reported diagnosis was supported in 69.5% of the patients. Medical management
was directly influenced in 26% of the patients. We conclude that the clinical benefit of
ultrasonography at a district hospital in the tropics is substantial, providing cost-effective,
immediate therapeutic benefits in 25% of the patients examined. The technique thereby
contributes to better and more rational patient management in institutions with limited
resources.

Over the past 30 years, ultrasonography has
evolved as a highly useful imaging technique in
clinical medicine because it is rapid, widely ap
plicable, cost-effective, and has no side-effects for
patients. Because of these advantages and the
frequent lack of other available imaging proce
dures,' a World Health Organization (WHO) Sci
entific Group has recommended the use of ul
trasonography in non-industrialized countries.2
However, detailed reports on experiences with
ultrasonography under these conditions have not
been previously reported.

The present investigation was conducted to
evaluate the feasibility and usefulness of an ul
trasound service at a district hospital in the trop
ics. The studies were planned to contribute to
the decisions regarding the transfer of interme
diate medical technology to non-industrialized
countries.

MATERIALS AND METHODS

Study area and patients

The investigations were performed at the Wad
Medani Teaching Hospital in the Gezira Prov
ince of central Sudan. This hospital has approx
imately 1,000 beds and serves as a referral hos
pital for a population of at least three million
people. A general purpose ultrasound scanner, as
recommended by WHO,2 was made available to
the hospital in October 1986.

At that time, diagnostic imaging techniques
conducted at this hospital included conventional
radiography, gastroscopy, and sigmoidoscopy.
The ultrasound machine (Sonoline 1300; Sie
mens, Erlangen, Germany) was equipped with a
3.5 megahertz linear and a 3 and 5 megahertz
sector scanner. The value of this machine was
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TABLE 1

Consequences of ultrasonography concerning the di
agnosis and treatment of 289 patients at the Wad
Medani Teaching Hospital in Sudan

Livsr.sptesn

Pregnancy

Rsnal.urinsrytract

Biliary tract

Gastrointestinal

Abdominal mass

Others

0 50 100 150 200
Number of patients

@ No. of indications No. psthoLfindings

250

FIGuRE 1. Indications for ultrasonography for pa
tientsattheWad MedaniTeachingHospitaland the
corresponding rates of pathologic (pathol.) findings.

approximately $15,000 in 1986. Several other
studies have reported on the use of this unit for
ultrasonographic field investigations under trop
ical conditions.3-5

Photographic documentation could be done
with a Polaroid (Cambridge, MA) camera or with
ordinary black and white film. Because of cost
constraints, Polaroid photos were taken only
when this form of documentation contributed
directly to better patient management (e.g., for
preoperative staging).

Assessment of ultrasonographic service

The clinical usefulness of ultrasonographic ex
aminations was determined in a subgroup of 289
patients. Physicians who prescribed ultrasonog
raphy supplied personal data for patient identi
fication, suspected and differential diagnoses, a
description of the results of other imaging tech
niques, and the specific information that was ex
pected from ultrasonographic investigation.

After the ultrasonographic report was re
ceived, all patient information was discussed ex
tensively with the attending physicians. During
these discussions, an analysis of ultrasonography
in the clinical course of the particular patient
focused on the following questions. Was it pos
sible to obtain the clinically relevant information
by ultrasonography? Was a previously suspected
or established diagnosis changed? Did the ultra
sound examination influence the treatment of the
patient?

RESULTS

Between October 1986 and March 1987, 863
patients (556 females and 307 males) were ex

amined by ultrasonography. The patients ranged
in age from newborns to those greater than 80-
years old, and most were between the ages of 21
and 30. Most patients were referred from internal
medicine (47.5%), followed by obstetrics (24.3%),
surgery (12.5%), pediatrics (8.4%), and gynecol
ogy (7.3%).

The different indications for ultrasonographic
examinations and the corresponding rate of
pathologic results are shown in Figure 1. The
most frequent indications for ultrasonography
were liver and spleen disease, pregnancy, renal
and urinary tract diseases, and biliary disorders.
For these conditions, the rate of pathologic find
ings was approximately 50%. For gastrointestinal
disorders, the rate of pathologic findings was low
er (26%), but was markedly higher (8 1%) for
space-occupying lesions of the abdomen.

Excluding pregnancies, the ratio of pathologic
to normal ultrasonographic reports was 3:1. The
rate of pathologic findings in pregnancies was
40%. No substantial differences were observed
in a comparison of the age distribution and the
medical subspecialties between the patients who
were analyzed by the questionnaire survey (n =
289) and the complete study group (n = 863).
Thus, the selection of patients appears to have
been unbiased and the subgroup is representative
of the complete study group.

The value of ultrasonographic examination in
establishing or supporting a clinical diagnosis is
summarized in Table 1. The establishment of a
correct diagnosis was decisively influenced in
2 1.5% of the cases, with ultrasonography sup
plying a clear-cut diagnosis in a patient with a
previously unclear diagnosis or substantially
changing the pre-existing suspected diagnosis.
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Ultrasonography confirmed a previously sus
pected diagnosis or excluded other relevant dif
ferential diagnoses in 69.5% of the patients. In
9% of the patients, no influence of ultrasono
graphic examination on the diagnosis was re
ported. Ultrasonographic diagnosis resulted in a
change of treatment in 25.9% of the patients.
This included not only the initiation of new ther
apy, but also the decision to discontinue a pre
viously administered treatment or not to treat at
all. Confirmation of a previously administered
adequate treatment was achieved in 44.7% of the
patients, whereas no influence on therapy was
encountered in 29.4% of the patients studied.
Two hundred forty-nine (86.2%) of 289 patients
had no previous or concurrent diagnostic im
aging procedure performed, other than ultraso
nography.

Problems concerning the introduction of the
ultrasonographic service were reviewed, and it
became apparent that the junior hospital staff
was not completely aware of the range of appli
cations, advantages, and limitations of ultraso
nography. This resulted in uncritically high ex
pectations as well as suboptimal use of the service.
It was suggested that additional and regular train
ing concerning these issues would have been use
ftil.

DISCUSSION

Over the past thirty years, the use of ultraso
nography has had an unparalleled expansion in
terms of applicability and diagnostic scope in
nearly all subspecialties of medicine. For ex
ample, between 1975 and 1980, the use of di
agnostic ultrasonography increased two-four-fold
in the United States.6 The present situation in
industrialized countries is characterized by a
practically universal availability of ultrasonog
raphy in hospitals and in a high percentage of
private practices.

However, non-industrialized countries have
not yet benefited enough from this technology.
For example, there were 0.33 ultrasound ma
chines per one million inhabitants in Peru in
1983.@In the same year, there were 39 ultrasound
units in Egypt serving a population of 38 mil
lion.8 At the time our study was initiated, ultra
sonography was virtually non-existent in Sudan
(Mohamed-Ali Q, unpublished data). This sit
uation is aggravated by the fact that â€œradiological
services are among the least developed medical

branches of a developing country's health care
system.â€• The number of roentgenographic ex
aminations for 1,000 inhabitants per year was
reported to be 20â€”30in Ghana, the People's Re
public of Congo, Senegal, and Kenya compared
with 900 in the United States.9. Thus, besides
improving radiologic services in tropical coun
tries, the need for the introduction of alternative
imaging techniques is urgent.

The present study clearly demonstrates that
ultrasonography is a feasible and versatile im
aging technique. In five years of operation, no
technical difficulties were encountered, despite
almost daily use ofthe ultrasound machine. The
wide variety of examinations including a large
range ofdifferent medical specialities indicate the
broad applicability ofthis method. Most impor
tantly, the ratio of pathologic to normal ultra
sound results was 3: 1 in the present investiga
tion. This is substantially higher than that
reported in a study from Great Britain.'0 Thus,
the demand for diagnostic imaging procedures
in hospitals with limited resources is clearly doc
umented and justifies the need for ultrasonog
raphy in such a setting. Although physicians in
industrialized countries often use ultrasonogra
phy in diagnosis for the exclusion of certain dis
eases, the present study indicates that under trop
ical conditions, this technique is used
predominantly in the primary search and doc
umentation of disease entities. In this study, the
most frequent indications in Sudanese patients
were those of liver and spleen disease followed
by pregnancy and renal and urinary tract disor
ders.

In the representative subsample of 289 pa
tients, the clinical diagnosis was decisively influ
enced by ultrasonography in 2 1.5% of the cases.
A previously administered treatment regimen was
changed in 26% of the cases. It might seem sur
prising that therapy was more frequently influ
enced than the establishment of a diagnosis.
However, given the scarce diagnostic facilities
available at the Wad Medani Teaching Hospital,
treatment regimens had often been instituted
without a clear-cut diagnosis. Thus, this empir
ical and sometimes inappropriate treatment could
then be discontinued based on the results of ul
trasound examinations. A change in patient
management was seen, for example, in the dis
charging of a pregnant woman who presented
with vaginal bleeding and who would have stayed
at the hospital for observation had an ultrason
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ographic examination not indicated a normal
pregnancy.

Surprisingly, comparable data on the conse
quences of ultrasonographic examinations in in
dustrialized countries are rather scarce. Rapto
poulos and others retrospectively analyzed 1,611
patients in whom the attending clinicians could
grade ultrasound as most valuable, valuable, of
marginal value, of no value, or misleading for
the diagnosis and clinical management of pa

â€ẫ€Ãlthough ultrasonography was graded as

most valuable in 34% oftheir patients, these data
are only indirectly comparable with our results.

The high diagnostic value of ultrasonography
in our study is partly attributable to the fact that
other diagnostic imaging procedures were sel
dom available. This is underscored by the finding
that 86% of the patients had not been previously
or concomitantly examined by other imaging
procedures. This lack of examination by other
imaging procedures and the scarcity of labora
tory confirmation of diseases largely prevented
an analysis of cases where the results of ultra
sonography may have been incorrect or even
misleading.

Although the results presented are strictly ap
plicable only at the specific institution at which
the study was performed, the Wad Medani
Teaching Hospital seems in many ways typical
of referral clinics in the tropics in terms of its
large number of patients, high prevalence of in
fectious diseases, substantial shortcomings in
laboratory investigations, and scarce diagnostic
resources. Under these conditions, ultrasonog
raphy provided a substantial contribution to the
diagnosis and treatment of hospitalized patients
and thereby enabled better and more rational
patient management.

In conclusion, ultrasonography proved to be
applicable in a district hospital in Sudan. The
spectrum of ultrasound examinations was di
verse and covered many subspecialties of med
icine. The rate of detected abnormalities was
substantially higher than that reported from in
dustrialized nations, indicating the high demand
for diagnostic imaging in hospitals with limited
resources. The establishment of additional ultra
sonographic services under similar conditions
should be encouraged.
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