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ABSTRACT 

 
Background: Adnexal torsion remains a challenging diagnosis, often leading to delayed operative intervention 
and resultant ovarian loss.  
Objective: To describe the clinical profile and therapeutic approaches of adnexal torsion in the Ethiopian setting. 
Methods: A retrospective cross sectional descriptive chart review of women with surgically proven adnexal torsion 
was conducted in two teaching hospitals from Jan1 2007- Dec 31, 2011.  
Results: A total of  53 women with AT were analyzed. About 33(62%) of torsion occurred in the age group of 20-
29 years. The most common symptoms were lower abdominal pain 52 (98.1%) followed by nausea and vomiting 46
(86.8%), whereas, the common physical findings were lower abdominal tenderness 49(92.5%) and palpable pelvic 
mass 40 (76.9%). Adnexal torsion was considered in the differential diagnosis upon initial evaluation only in 27
(51%) of the cases. 
Of the study subjects, only 7(13.2%) had surgery within 24 hours of arrival to the facility and the mean time from 
initial evaluation to surgery was 53.8±44.5 hours. Moderately positive correlation was observed between ultra-
sound and intra-operative adnexal size measurement (r = 0.716,  p = 0.000). 
Using non-parametric independent sample test, none of  the clinical profile categories studied show significant 
difference in mean time from initial evaluation to surgery. Despite the overwhelmingly benign pathology,  most 46 
(86.8%) of patients underwent adnexectomy with only 3(5.7%) adnexal salvage rate.  
Conclusion: Delayed surgical intervention and low ovarian salvage rate inspite of predominantly benign pathol-
ogy was observed. Therefore, high degree of suspicion, especially in patients with high risk factors, and timely 
intervention must be exercised in an effort to salvage the adnexae. 
Keywords: Adnexal, Torsion 

 INTRODUCTION 

 

Adnexal torsion (AT) is the fifth most common gy-
necologic emergency and affects females of all ages 
and accounts for 2.7% of surgical emergencies and 
15% of surgically treated adnexal masses (1,2). 
Adnexal torsion  is a well-known yet poorly recog-
nized clinical entity that can involve the rotation of 
the tube, ovary, and ligaments either separately or 
together, leading to obstruction to blood flow, with 
subsequent ischemic necrosis of the torsed structures, 
unless timely intervened, results in loss of these tis-
sues (3). Mostly, the ovary and fallopian tube rotate 
as a single entity around the broad ligament. Infre-

quently, the ovary and rarely the fallopian tube may 
twist alone around their mesentery (4). 
 
Adnexal torsion can occur at any age, but mostly 
occurs in the early reproductive years. The median 
age reported by a large review was 28 years, with the 
percentage of patients younger than 30 years is ap-
proximately 70-75%. Functional cysts and be-
nign  neoplasm accounted for 94%  of the cases, with 
the remainder occurring in the setting of normal ap-
pearing ovaries (5).Adnexal torsion has been attrib-
uted to a variety of etiologies. Certain causes are 
more likely in particular age groups; while anatomic 
factors usually account for AT in adults, normal ova-
ries have been demonstrated in over 50 percent of 
AT in children under the age of 15 years (1). 

1Department of Obstetrics and Gynecology, Collage of Health Sciences Addis Ababa University, 



 156 

 Though, confident and early diagnosis of adnexal 
torsion is imperative, failure to consider it in the dif-
ferential diagnosis is not uncommon, given the rela-
tive infrequency of this condition. Consideration is 
particularly crucial in a patient with known risk fac-
tors for the disease, such as ovarian mass, prior pel-
vic surgery, or pregnancy (6).  
 

The diagnosis of AT can be challenging, because the 
symptoms are relatively non-specific. A definitive 
diagnosis of adnexal torsion is based upon surgical 
findings. The clinical diagnosis should be considered 
in girls or women with lower abdominal pain, espe-
cially in the setting of ovarian cyst/mass, and is pri-
marily a clinical judgment that utilizes imaging mo-
dalities as adjuncts to complete the clinical picture 
(1, 7-10). In a review of fifty-nine patients with AT, 
the two most common presenting features were lower 
abdominal pain and adnexal mass, 83% and 72%) 
respectively (10). 
 
Delayed presentation of women resulting in loss of 
the adnexa due to irreversible damage was shown in 
a retrospective chart review among 87 surgically 
confirmed adnexal torsion cases, where, detorsion 
and salvage was possible only in 8 (9%) patients, and 
26 (29.2%)  patients had surgery within 24 hours (6). 
Ovarian salvage rate of 0% to 7 % reported by other 
studies (7, 8). Therefore, the mainstay of treatment is 
swift operative evaluation to preserve ovarian func-
tion and prevent infectious complications. Histori-
cally, removal of the affected adnexa had been the 
standard treatment of the torsed adnexa, because, it 
was believed that restoring normal anatomy via de-
torsion could dislodge a clot in the ovarian vein and 
subsequent embolism, or leave a necrotic vestige. 
Despite this pervading theory, there is growing evi-
dence that unwinding the involved adnexa to observe 
for tissue reperfusion and viability is safe, and cur-
rently the minimally invasive surgical management 
of adnexal torsion has been increasing in efficacy 
(5,11-16). 
 
Multiple reports over the past 15 years have de-
scribed minimally invasive procedures that detorsed 
and preserved the ovary without the hypothesized 
adverse sequelae and with return of normal hormonal 
function and fertility. These and other data suggest 
that detorsion and ovarian preservation is a safe op-
eration that should be considered in premenopausal 
patients (6, 17-25). In addition, histopathology of the 
torsed adnexa was reported to be benign in over 
90%, and hence, benign neoplasms are more likely to 
undergo torsion than malignant ovarian neoplasms 
(16, 17). 

In a retrospective review of all women less than 40 
years old with adnexal torsion, all potentially viable 
adnexa were untwisted, and cystectomies were per-
formed unless the adnexa failed to reperfuse. Of the 
ninety-four women studied, 61(65%) received ovar-
ian cystectomies and 33(35%) underwent salpingo-
oophorectomy. No thromboembolic complications or 
increase in post-operative morbidity was seen. Pa-
tients requiring salpingo-oophorectomy had more pre
-operative fever and leukocytosis, larger masses, and 
higher degrees of torsion (26). Therefore, the para-
digm has now shifted from one of ovarian removal to 
one of ovarian evaluation and likely preservation, 
even in the face of a dusky, seemingly necrotic ap-
pearance. However, the diagnostic dilemmas and 
difficulties in preserving the ovaries in lately appear-
ing women is still of major concern(1). 
 
There is no study so far conducted in Ethiopia re-
garding adnexal torsion. The objective of this study 
is therefore, to describe the demographic characteris-
tics, clinical profile, imaging and laboratory findings, 
possible causes, diagnostic challenges, and mode of 
management in women with surgically proven AT. 
 

 

MATERIALS AND METHODS  

 

A cross sectional retrospective descriptive study was 
conducted in the two hospitals, Tikur Anbassa Hos-
pital and Saint Paul’s Hospital, which are specialized 
referral and teaching hospitals in Addis Ababa, used 
by the Department of Obstetrics and Gynecology, 
College of Health Sciences, Addis Ababa University, 
for both undergraduate and postgraduate training 
programmes. These hospitals serve as the main refer-
ral centres in the city and its vicinity, with 24 hours 
multi-disciplinary specialty care, provided by resi-
dents with specialist supervision, for all gynecologic 
and surgical emergencies. In addition, the two hospi-
tals carry out about 1200 major gynecologic surger-
ies per year, have an intensive care units and blood 
transfusion facilities, with experienced consultants in 
the field of Obstetrics and Gynecology as well as 
Anesthesiology. Gandhi Memorial Hospital (GMH), 
a maternity referral hospital under the Addis Ababa 
City Administration Health Bureau, was excluded 
from the study, as women presenting with acute ab-
domen accompanied with diagnostic dilemmas were 
referred to the aforementioned hospitals. In addition, 
as a preliminary assessment, review of GMH major 
operation registry book was done and only one surgi-
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 cally confirmed case was found over the five years 
study period. 
 
 
The study design was a five years retrospective chart 
review, conducted from Jan1, 2007 – Dec 31, 2011, 
involving all women who visited the study sites dur-
ing the study period, with surgically confirmed cases 
of AT, or women for whom AT was considered as a 
differential diagnosis on initial examination if 
evaluation note is accompanied by time, initial labo-
ratory or imaging requests or anything on the card 
suggesting its precedence over the other evaluation. 
Subjects were excluded if AT was not confirmed 
surgically or torsion of paratubal or paraovarian cyst 
or mass was not involving the ovaries. 
 
Using structured checklist prepared in English, data 
was collected by trained Obstetric and Gynecology 
residents on the variables of interest. The major op-
eration theatre registries of the hospitals were used to 
retrieve card numbers of the study subjects,  and then 
patients’ cards were collected from the card rooms of 
the respective hospitals. Data was checked for com-
pleteness, consistency, and accuracy, then, analyzed 
using SPSS version 20 statistical software. Fre-
quency distribution tables, mean, and median were 
used where appropriate to describe quantitative vari-
ables, whereas charts and proportions were used to 
describe qualitative variables. Non-parametric Inde-
pendent Samples T-test and Bivariate correlations 
were used to measure  associations, with 95% confi-
dence level and level of significance set at α = 5%. 
 
Ethical clearance was obtained from research and 
publication committee of the Department of Obstet-
rics and Gynecology, College of Health Sciences, 
Addis Ababa University. Permission to conduct the 
study in the chosen hospitals was secured from re-
sponsible bodies. Information in the charts were used 
solely for the current research purposes, and names 
of patients’ or card number were not described in the 
study. 
 

 

RESULTS 

Over a period of 5 years, a total of 73 charts were 
identified from major operation registry books, 48 
from Saint Paul’s and 25 from Tikur Anbessa Hospi-
tals. Of these, 53 cards with surgically confirmed 
adnexal torsions were retrieved, 38 (71.7%) from 
SPH and 15 (28.3%) from TAH. Torsed paraovarian/
paratubal cysts or masses in which the ovary was 
uninvolved (n = 3) were excluded so as not to im-
prove ovarian salvage rates falsely; the rest, 17 charts 
could not be located. 
 
The age distribution ranges from 17-75 years with  
median of 26 years.Thirty three (62%) of the AT 
occur in the age group of  20-29 years, and 38 
(73.6%) of AT occur in the age groups of  29 years 
and below. Majority 36 (68%) are from Addis, 20 
(37.7%) are married, and16 (30.2%) being single 
(Table 1). 
 
The patients’ symptom characteristics were variable. 
Lower abdominal pain was manifested in 52 (98.1%) 
and nausea and vomiting accounted for 46 (86.8%) 
of patients with AT. History of previous surgeries, 
cesarean sections, were reported only in 2 (8%) of 
the subjects.  
 
Among 34 patients who had their temperature re-
corded, only 8 (23.5%) had objective record of fever. 
Lower abdominal tenderness and palpable pelvic 
mass were reported in 49 (92.5%) and 40 (76.9%) of 
patients, respectively. Adnexal torsion was consid-
ered in the differential diagnosis upon initial evalua-
tion only in 17 (32.1%) patients, the rest being either 
not reported or documented (Table 2). The statistical 
association of pelvic pain, nausea and vomiting, fe-
ver, lower abdominal tenderness, and palpable 
adnexal mass, were compared with the presence of 
adnexal torsion in the initial differential diagnosis, 
but due to small observations,  no valid  result could 
be generated. 
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Table 1. Socio-demographic characteristics of women with adnexal torsion, TASH and SPH,  
Jan 1, 2007-Dec 31, 2011 

* Government employees, self employees and daily laborer ** Divorced and widowed 

Characteristics Value Number (N=53) Percent 

  
Address Addis Ababa  

Out of Addis 
36 
17 
  

67.9 
32.1 

  
Age 15-19 

20-24 
25-29 
30-34 
≥35 

  

6 
14 
19 
4 

10 
  

11.3 
26.4 
35.9 
7.5 

18.9 
  

Occupation Housewife 
Student 

Gov’t / self-employees 
Not documented 

  

12 
5 
8 

28 
  
  

22.7 
9.4 

15.1 
52.8 

  

Marital Status Single 
Married 

Divorced /widowed 
Not documented 

  

16 
20 
6 

11 
  

30.2 
37.7 
11.3 
20..8 

Table 2 – Clinical Presentation of Patients with Adnexal Torsion, TASH and SPH, January 1, 
 2007- December 31, 2011. 

Symptoms and Signs Frequency (n = 53) Percent 

Pelvic pain Yes 52 98.1 
No 1 1.9 
      

Nausea and vomiting Yes 46 86.8 
No 7 13.2 
      

Pelvic surgery Yes 2 3.8 
No 51 96.2 
      

Fever Febrile 8 15.1 
Afebrile 26 49.1 
Not documented 19 35.8 
      

Adnexal tenderness Yes 49 92.5 
No 4 7.5 
      

Palpable Adnexal Mass Yes 40 75.5 
No 12 22.6 
Not documented 1 1.9 
      

 Adnexal torsion Diagnosis Yes 17 32.1 
No 16 30.2 
Not documented 20 37.7 
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 Of the study subjects, 13 (24.5%) were pregnant, 
with gestational age that ranges from 6-27 weeks, of 
which, 10 (77%) were first trimester pregnancies. Of 
the 48 (90.6%) study subjects, who had ultrasound 
examination, 44(91.6%) had abnormal results (cyst, 
solid or complex mass), and in 4 (8.6%) patients’ 
ultrasound results was non-revealing.The size of the 
mass measured by the ultrasound ranges from 5-20 
cm with the mean of 8.5+3.2 cm, and 27 (59.1%) of 
AT had a mass with a size between 6-8 cm (Fig. 1). 
Doppler study together with ultrasound was done 
only in 3 (6.3%), of which, only one showed com-
promised vascular flow (absent vascular flow). De-
spite this, most appeared gangrenous on laparotomy, 
and, adnexectomy was performed. 
 
The time interval from the onset of symptoms to arri-
val for evaluation by health professional ranged from 
4-96 hours, with the mean of 21.6 ± 19.2 hours. Only 
14(26.4%) patients with AT arrived within 24 hours, 
and 7 (13.2%) patients had surgery within 24 hours 
after arrival to the facility. The mean time from ini-
tial evaluation to surgery was 53.8 ± 44.5 hours 
(range = 4 to 168 hours), and similarly, duration of  
time spent from onset of symptom to surgery (range= 
10 - 192 hours), mean, 74.7± 46.3 hours. 
 

Non-parametric Independent Samples (Mann Whit-
ney U) test was used to check if presence or absence 
of clinical manifestations, pregnancy test, and ultra-
sound result were different in mean time from initial 
evaluation to surgery. However, none of clinical pro-
file categories had statistically significant difference 
in mean time from their counterparts. Pelvic pain (p 
= 0.067), nausea and vomiting (p = 0.883), fever (p = 
0.401), adnexal tenderness (p = 0.647), diagnosis of 
adnexal torsion on initial evaluation (p = 0.058), 
pregnancy test (p = 0.691), ultrasound result (p = 
0.621). 
 
When intra-operative finding were considered, ma-
jority, 31 (58.5%) occurred on the right side and the 
rest occurred on the left, and, almost all, 52 (98.1%) 
appeared gangrenous, the remaining one was not 
documented. The median degree of adnexal torsion 
was 720. In this study due to the low salvage rate, 
association couldn’t be computed. Regarding consis-
tency of the adnexae, 38 (71.7%) were cystic fol-
lowed by 10 (18.9%) solid. The intra-operative mass 
size ranges from 4 – 24 cm, with the  mean of 10.8± 
4.3 cm (Table 3). 

Table 3 - Intraoperative Findings and operative procedures of Patients with Adnexal Torsion, TASH and SPH, 
January 1, 2007-December 31, 2011. 

Intraoperative Findings Frequency (n = 53) 

  

Percent 

Side of adnexal torsion 
occurred 

Right 31 58.5 
Left 22 41.5 
      

Consistency of torsed 
adnexa 

Cystic 38 71.7 
Solid 10 18.9 
Complex 5 9.4 
      

Appearance of torsed 
adnexa 
Attempt of detorsion 

Gangrenous 52 98.1 
Not documented                               1                                            1.9 
Yes                                                    8                                           15.1 
No                                                     45                                          84.9 
      

Adnexal salvage Yes 3 5.7 
No 50 94.3 
      

Type of procedure done Adnexal salvage with resection 
of tumorous mass 

  
3 

  
5.7 

Oophorectomy 3 5.7 
Salpingectomy 1 1.9 
Adnexectomy 46 86.8 
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Figure 1 - Size of Torsed Adnexae Measured by Ultrasound, TASH and SPH, January 1, 2007- December 31,  
2011. 

 
 
 
 The mean adnexal size was 10.8 ± 4.3 cm versus 
8.86 ± 3.29 cm in the intra-operatively estimated and 
transabdominal measurement, respectively. Using 
Nonparametric Spearman’s correlation, the pre-
operative ultrasound and intra-operative adnexal size 
measurements show moderate positive correlation, r 
= 0.716, p < 0.000 (Figure 2). 
 
Adnexectomy was the commonest procedure 46 
(86.8%) performed for the patients. Detorsion was 
performed in 8 (15.1%) patients, and, only 3(5.7%) 
of these patients had resection of an accompanying 
cyst or complex neoplasm with salvage of the adnexa 
(Table 3). 
 
 
 
 
 
 
 
 
 
 
 
 

From 39 (73.6%) pahology results available, the re-
sultant histologic types were:functional cysts, 18 
(46.2%), necrotic or edematous ovarian tissue with 
no identifiable underlying pathology and  benign 
neoplasms each contributing to 10 (25.6%), and only 
1(2.6%) reported to be malignant (serous cystadeno-
carcinoma) (Table 4). 
 
There was no immediate complications encountered 
following detorsion or adnexal salvage, though, sub-
sequent ovarian viability in these patients was not 
assertained. 
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Figure 2 -  Scatter Diagram Showing  Moderate Positive Correlation of Preoperative  Ultrasound and Intraopera-
tive Adnexal Mass Measurements, TASH and SPH, January1, 2007-December 31, 2011. 

 
Table 4 – Pathologic Classification of Torsed Adnexae, TASH and SPH, January 1, 2007- December 31, 2011.  

 
 

Pathology result Frequency (n = 53) Percent 

Necrotic/infracted tissues 10 18.9 

Cystic (functional) 18 34.0 

Serous cystadenomas 6 11.3 

Mucinuouscystadenomas 1 1.9 

Dermoid cyst 2 3.8 

Benign Brenner tumor 1 1.9 

Serous cystadenocarcinoma 1 1.9 

Not documented (pathology result not available) 14   26.4 
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DISCUSSION 

 

Adnexal tortion was considered in the initial differ-
ential diagnosis in nearly a third of the cases in our 
study. Thus, it appears from many studies, including 
ours, the majority of patients with AT have a delayed 
diagnosis due to the non-specific nature of the clini-
cal presentations (1, 7- 9).  
 
Similar to other reports, our study revealed that about 
62%of adnexal torsion occurrence in the age group 
of  20-29 years. This best describes the teaching that 
age is a strong corollary for hormonal development, 
which can influence the incidence of torsion caused 
by ovarian cysts. Reproductive age women were 
shown to have the highest incidence of ovarian tor-
sion. This is likely to be related to the higher fre-
quency of physiological and pathological ovarian 
neoplasms, infertility therapy, and pregnancy in this 
age group compared to younger or older females (5, 
15).  
 
The commonest clinical presentations observed in 
our patients; lower abdominal pain, nausea and vom-
iting, lower abdominal tenderness, and palpable pel-
vic mass were similar to other studies (10). Objective 
findings were also variable and rarely impressive in 
patients with AT. In fact, this paucity of objective 
findings may be a clue that AT should be considered. 
Although ovarian necrosis can cause leukocytosis 
and fever; laboratory abnormalities were non-
diagnostic and WBC count were unremarkable in the 
majority of patients in our study, as was temperature 
derangement. 
 
As physical examination findings are often non-
specific, imaging studies are frequently used in the 
evaluation of a patient with lower abdominal pain. 
Ultrasound is the imaging modality of choice for 
adnexal torsion, as it is non-invasive and avoids ra-
diation exposure. In this study, ultrasound detected 
91.7% of enlarged adnexa associated with AT. Ad-
mittedly, in our study, all ultrasound studies were 
done via a transabdominal approach, although, obe-
sity or extreme abdominal tenderness can limit the 
study and may have impacted the sensitivities. But 
the sensitivity of doppler flow studies of the ovaries 
has yet to be determined. Any flow found in the 

ovary by duplex can delay operative intervention. 
Although doppler flow imaging with morphologic 
assessment (e.g., ovarian masses) has been reported 
to improve the accuracy of diagnosing AT, our study 
found out that doppler flow still missed 2 of the 3 
patients with AT (5, 8). 
 

Ther observed preferential sidedness of torsion to the 
right in our study is in agreement with the expected 3 
to 2 ratio (right to left) and has been attributed to the 
relative mobility of the cecum allowing for more 
ovarian movement, in comparison to the relative 
fixation of the sigmoid colon (8). Contrary to the 
current recommendation of detortion of all poten-
tially viable ovaries and subsequent ovarian salvage 
rate of 9-65% by various investigators, our study 
demonstrated only 15% detortion and 5.7% ovarian 
salvage rate (4, 18, 25). 
 
Among patients whose adnexae were salvaged, only 
one underwent surgery within 24 hours after the on-
set of symptoms, the rest were done 2.5 to 5 days 
later. Only 2 (3.8%) patients had surgery within 24 
hours of arrival to the hospital. This can be explained 
with both the patients’ and the health care providers’ 
delay; for the patients, the onset of symptom may 
assume milder form not urging to seek health care, 
and for the health care provider, it is obviously due to 
the associated diagnostic confusion. Another study 
revealed a significant association between waiting 
periods for surgery more than 10 hours and diagnosis 
of adnexal necrosis.  The contemporary philosophy 
for salvaging the ovary when at all possible, stems 
from concerns of decreased fertility as a result of the 
loss of even a single ovary because of decreased 
ovarian reserve and a reduced reproductive life span. 
The low ovarian salvage rate observed in our study 
limits our ability to find statistical correlation be-
tween salvage and other metrics (clinical presenta-
tion, imaging, and laboratory study time to surgery) 
(6, 17-24).  
 
Malignancy as a source of the enlargement in most 
series is rare. This was supported by our finding, 
where, 97.4% of the pathology were simple cyst or 
benign tumors. Similar result was reported from a 
review of histopathology of the torsed adnexa, 
where, over 90% were benign, and hence benign 
neoplasms are more likely to undergo torsion than 
malignant ovarian neoplasms (16, 17). There is so far 
no laparoscopic approach was made both for diagno-
sis and treatment in this study, despite the fact that it 
is of paramount importance in salvaging the adnexa 
and clearing the diagnostic confusion (16-18). 
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 Conclusion and recommendations: Ovarian torsion 
remains a diagnostic dilemma and a diagnosis of 
exclusion. This study demonstrated strong associa-
tion of torsion with a pelvic mass larger than 5 cm 
measured by ultrasound in 92% of cases. Therefore, 
with coexistence of one or more clinical profiles 
(pain, nausea and vomiting, abdominal tenderness 
and pregnancy), it is prudent to consider diagnosis of 
adnexal torsion and expedite surgical management in 
an effort to preserve ovarian function and prevent 
adverse sequelae (necrosis, infarction, local hemor-
rhage, peritonitis, and systemic infection). A 2% risk 
of malignancy in the torsed ovaries combined with 
the commonly affected age being young, supports the 
implementation of detorsion at initial operation.  
 
As this study is the first of its kind, its contribution 
towards the knowledge of AT in the country can not 
be undermined. However,  the study population can 
neither be representative of the population of the city 
nor the country, as these hospitals manage more 
complicated cases. Some data retrieved from the 
cards were incomplete because of the nature of the 
study design (retrospective), we therefore, recom-
mend a prospective large scale study in the future. 
We further recommend the use of minimally invasive 
surgical technique, for women presenting with acute 
abdominal pain and a pelvic mass which might help 
shorten the prolonged presentation to surgery time 
and help salvage the adnexae.  
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ABSTRACT 
 
 

Introduction: Preterm premature rupture of membranes is a common complication of pregnancy associated with 
significant maternal, fetal and neonatal risks. An understanding of its magnitude and consequences is critical in 
providing appropriate intervention to prevent poor pregnancy outcomes.  
Objective:  To describe maternal and perinatal outcomes of preterm premature rupture of membranes at Tikur 
Anbessa Hospital, Addis Ababa, Ethiopia. 
Methodology: A Retrospective cross-sectional descriptive study done at Tikur Anbessa Hospital from June, 2010 
G.C. to June, 2013 G.C.   
Results: The prevalence of preterm premature rupture of membranes in this study was 1.4%. Intra-amniotic infec-
tion, seen in 31.5% (35/111), was the commonest maternal complication. The mean latency period from rupture of 
membranes to delivery was 6.6 days. Twenty-six (23.2%) neonates were delivered by cesarean section. There were 
a total of 12 perinatal deaths, 4 (3.6%) stillbirths (2 antepartum and 2 itrapartum) and 8 (7.1%) early neonatal 
deaths, making the gross perinatal mortality rate to be 107 per 1000 live births. Prematurity was the commonest 
cause of neonatal death. 
Conclusion and recommendations: Although the prevalence of preterm premature rupture of membranes in this 
study appears lower than many prior reports, the level of maternal and perinatal morbidity is high compared to 
many prior reports from similar setups. Especially the proportion of mothers presenting with established 
chorioamnionitis is high. Therefore, it is important that women be well informed regarding maternal, fetal and 
neonatal complications of premature rupture of membranes so that proper and timely management is provided. 
Key words: PROM, Pre-term PROM, PPROM, Chorioamnionitis  

1Department of Obstetrics & Gynecology, Addis Ababa University, Addis Ababa, Ethiopia  

  
INTRODUCTION 

 
 

Premature rupture of membranes (PROM) is defined 
as spontaneous rupture of membrane before onset of 
labor.  Membrane rupture that occurs between the 
gestational ages (GA) of 28 and 37 completed weeks 
is referred to as preterm PROM (PPROM). PPROM 
occurs in 1%–3% of all pregnancies and is responsi-
ble for approximately one third of all preterm births 
(1-3). Latency period, the time from membrane rup-
ture until delivery, is inversely correlated with the 
gestational age at membrane rupture. Regardless of 
management or clinical presentation, birth within 1 
week is the most likely outcome of any patient with 
PPROM. A review of 13 randomized trials reported 

that approximately 75% of patients with preterm 
PROM who were managed expectantly delivered 
within 1 week (4). 
 
PPROM is associated with significantly increased 
risk of maternal, fetal and neonatal morbidity and 
mortality resulting from associated complications. 
Among women with preterm PROM, clinically evi-
dent intraamniotic infection occurs in approximately 
15–25% (5). Abruptio placentae can cause PROM or 
occur subsequent to membrane rupture and affects 
4% to 12% of these pregnancies (6). The frequency 
and severity of neonatal complications after PROM 
vary inversely with gestational age at membrane rup-
ture and at delivery. The rates of these complications 
are higher in the setting of chorioamnionitis (7).  
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 Management of PROM is primarily dependent on 
gestational age and the presence of complicating 
factors. It requires evaluation of the risks and bene-
fits of expectant management or expeditious deliv-
ery. In expectant management of PPROM adjuvant 
antibiotic and corticosteroid therapy are widely 
shown to reduce GA–dependent and infectious com-
plications significantly improving perinatal outcome. 
A Cochrane review of 22 placebo-controlled ran-
domized trials involving 6800 women showed the 
benefits of using antibiotics following PPROM (5). 
According to the review; the use of antibiotics was 
associated with a statistically significant reduction in 
chorioamnionitis (RR 0.57, 95%; CI 0.37 to 0.86) 
and neonatal infections (RR 0.68, 95% CI 0.53 to 
0.87). There was a reduction in the numbers of ba-
bies born within 48 hours (RR 0.71, 95% CI 0.58 to 
0.87) and seven days of rupture of membrane (RR 
0.80, 95% CI 0.71 to 0.90). In addition, a meta-
analysis regarding antenatal corticosteroid admini-
stration after PPROM has confirmed steroid therapy 
to significantly reduce the risks for Respiratory Dis-
tress Syndrome (RDS) (20% versus 35.4%), Intra 
Ventricular Hemorrhage (IVH) (7.5% versus 15.9%), 
and necrotizing enterocolitis (0.8% versus 4.6%) (8).  
 
Understanding the magnitude and consequences of 
Preterm PROM is vital in providing appropriate in-
tervention to prevent poor pregnancy outcomes. In-
formation regarding PPROM in Ethiopian setup, 
however, is very limited. The 2011 Ethiopia Demo-
graphic and Health Survey (EDHS) revealed compli-
cations of preterm birth, intrapartum related events, 
and sepsis and meningitis to be the leading causes of 
neonatal deaths in the country. The survey also 
showed that only about one-fifth (22 percent) of 
pregnant women were informed of vaginal gush or 
fluid as signs of pregnancy complications during 
their ante natal care (ANC) follow up (9).  
 
This study was conducted at Tikur Anbessa Special-
ized Teaching Hospital where PPROM is managed 
following a management protocol prepared based on 
the current global recommendations and practice. 
According to the management protocol, all pregnant 
women with PPROM are admitted either for expec-
tant management or immediate delivery. The study is 
designed primarily to give a baseline description of 
perinatal and maternal outcomes of PPROM cases.  
 

 
 
 
 

 
 

SUBJECTS AND METHODS 
 
 
This is a hospital based retrospective cross sectional 
descriptive study done from June, 2010 G.C. to June, 
2013 G.C. at Tikur Anbessa Hospital (TAH), a spe-
cialized central referral Hospital, Addis Ababa, 
Ethiopia. All mothers admitted to the Hospital with a 
diagnosis of PPROM during the study period were 
included. Their medical record numbers (MRN) 
identified from admission log books in the maternity 
ward and neonatal intensive care unit (ICU) were 
used to retrieve medical records/charts.  Data was 
collected by the investigator using a pre-tested ques-
tionnaire from medical records of the study partici-
pants. Data was cleared prior to entry and data analy-
sis was made using SPSS version 20.0 soft ware. 
Summary tables and charts were used for describing 
data.  
 
Ethical clearance was obtained from the research and 
publication committee of the department of Obstet-
rics & Gynecology and IRB of Addis Ababa Univer-
sity. Permission was also obtained from the Hospital 
to access the medical records of mothers included in 
the study. 
 

RESULT  

 

During the three years study period, a total of 8,283 
mothers delivered in the study hospital. A total of 
111 mothers (1 twin) had pregnancies complicated 
with Preterm PROM and gave birth to 112 neonates. 
The overall prevalence of Preterm PROM was 1.4% 
(111 / 8,283). The age of the study subjects ranged 
from 15-to-39 years while the mean age was 26.31 
years. Majority were married, housewives, and from 
outside of Addis Ababa with proportions of 96.4% 
(107/111), 67% (75/111) and 82% (91/111) respec-
tively. (Table-1 ) 
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Table 1: Socio demographic characteristics of mothers with PPROM at TAH, from June, 2010 G.C. to June, 2013 
G.C.  (n=111) 

Characteristics Frequency Percentage (n=111) 
Age 15-19 4 3.6% 

20-24 36 32.4% 
25-29 37 33.3% 
30-34 24 21.6% 
35-39 10 9% 
≥ 40 0 - 

Address Addis Ababa 91 82% 
Out of Addis Ababa 20 18% 

Marital Status Married 107 96.4% 
Single 4 3.6% 

Occupation House Wife 75 67.6% 
Governmental Employee 17  15.3% 
Private Employee 7  6.3% 
Student 6  5.4% 
Daily Laborer 4  3.6% 
Others 2 1.8% 

 Fifty three percent (59/111) were nulliparous. All 
except one (110/111) had ANC follow up.  Health 
centers and Tikur Anbessa Hospital were the sites of 
ANC follow up for 54.5% (60/111) and 24.5% 
(27/111) of the mothers respectively. Information on 
danger signs of pregnancy was given to 81.8% 
(90/111) of the mothers during their ANC follow up. 
The mean gestational age at ROM was 33.83 weeks 
(SD of 2.4).  
 
The ROM occurred at less than 34 weeks in 41.4% 
(46/111), and between 34 and 37 weeks in 58.6% 
(65/111) of the mothers. Fetal presentation at the 
time of admission was cephalic, breech and shoulder 
in 80.4% (90/112), 14.3% (16/112) and 5.4% (6/112) 
of the fetuses respectively. (See Table-2 below)  
 
Prophylactic antibiotics were administered to 84 % 
(93/111) of the mothers. In addition, dexamethasone 
was administered in 87 % (40/46) of the mothers 
with ROM at less than 34 weeks. There was no docu-
mented use of tocolysis in the study group.  

Time of Delivery: The mean gestational age at deliv-
ery was 34.57 weeks (SD of 2.2). Majority, 61.3% 
(68/111), gave birth at gestational age of ≥34 weeks 
but <37 weeks. The mean latency period from 
PROM to onset of labor was 6.6 days with a median 
of 3.0 and range of 1-65 days. Twenty four percent 
(27/112) of the neonates were born within the first 
day while 46.4% (52/112) were born with in the first 
week of rupture of membrane. One case of PPROM 
was admitted at GA of 29 weeks with GA at ROM of 

27 weeks. She ultimately delivered at 37 weeks, after 
a latency period of 65 days, by Cesarean Section (C/
S) for failed induction with an outcome of a female 
neonate weighing 2,880 grams and APGAR score of 
8 and 9 in the first and fifth minutes. Excluding this 
outlier case; the mean, median and range of the la-
tency period becomes 6.08, 3 (SD of 8.01 days) and 
1-47 days respectively. 
 
Mode of Delivery: Labor started spontaneously in 
58.5% (65/111) of the mothers. Pregnancy was ter-
minated by induction in 30.6% (34/111) and cesarean 
section before onset of labor in 10.8% (12/111). Indi-
cations for termination of pregnancy were chorioam-
nionitis, anticipated fetal lung maturity because of 
GA considered to be near term, confirmed lung ma-
turity by amniocentesis and NRBPP in 54.3% 
(25/46), 21.7% (10/46), 17.4% (8/46) and 6.5% 
(3/46) respectively. The cesarean section delivery 
rate in the study group was 23.2% (26/112). Failed 
induction, chorioamnionitis with breech presentation 
and chorioamnionitis with previous caesarian scar 
were the main indications for C/S each accounting 
for 19.2% (5/26), 19.2% (5/26) and 15.3% (4/26) of 
cesarean deliveries respectively. The other indica-
tions include; shoulder presentation, footling breech, 
non reassuring biophysical profile (NRBPP), non 
reassuring fetal heart rate pattern (NRFHRP) and 
prolonged latent stage of labor with breech presenta-
tion in 11.5% (3/26), 11.5% (3/26), 11.5% (3/26), 
7.7% (2/26) and 3.8% (1/26) of the cesarean deliver-
ies respectively. (Table -3 )   



 168 

Table 2: Obstetric characteristics of mothers with PPROM at TAH, from June, 2010 G.C. to June, 2013 G.C.   
(n=111) 

Characteristics Frequency Percentage, % 

Parity (n=111)     

Nuliparous 59 53.2 

Multiparous 52 46.8 

GA at rupture of membrane (n=111)     

< 34weeks 46 41.4 

≥ 34weeks 65 58.6 

ANC follow up (n=111)     

Yes     

At health centre 60 54.1 

At Tikur Anbessa Hospital 27 24.3 

At private facility 15 13.5 

Other governmental hospital 8 7.2 

Sub total 110 99.1 

No 1 0.9 

Type of pregnancy (n=111)     

Singleton 110 99.1 

Twin 1 0.9 

Fetal presentation (n=112)     

Cephalic 90 80.4 

Breech 16 14.3 

Shoulder 6 5.4 

 Maternal Morbidity:  Clinical chorioamnionitis, seen 
in 31.5% (35/111) of the mothers, was the common-
est maternal complication. Twenty five (22.5%) 
mothers presented with clinical chorioamnionitis, 
while additional 10 (9%) developed chorioamnionitis 
after admission. Puerperal endomyometritis, superfi-
cial abdominal wound infection and sepsis occurred 
in 13.5% (15/111), 4.5% (5/111) and 2.7% (3/111) of 
cases. There were no reported cases of maternal mor-
tality or long term morbidity.  

A multivariate binary logistic regression analysis 
showed statistical significant association between 
prophylactic antibiotic administration and Chorioam-
nionitis. Those who were not given prophylactic anti-
biotic had 339 times increased risk of developing 
chorioamnionitis (AOR 339.73 (95% CI: 31.09-
3712.46). (Tables 3and 4 )   
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Table 3: Maternal outcome of mothers with PPROM at TAH, from June, 2010 G.C. to June, 2013 G.C. 
 

Characteristics Frequency Percentage (%) 

Gestational age at delivery (n=111)     

≥ 28 weeks and < 34 weeks 37 33.3 

≥ 34 weeks and < 37 weeks 68 61.3 

≥ 37 weeks 6 5.4 

Mode of delivery (n=112)     

Vaginal 86 76.8 

Cesarean section 26 23.2 

Indication for cesarean section (n=26)     

Failed induction 5 19.2 

Chorioamnionitis with breech presentation 5 19.2 

Chorioamnionitis with previous C/S 4 15.3 

Shoulder presentation in labor 3 11.5 

Footling breech 3 11.5 

Non reassuring biophysical profile (NRBPP) 3 11.5 

Non reassuring fetal heart rate pattern (NRFHRP)   
2 

  
7.7 

Prolonged latent stage of labor with breech presentation   
1 

  
3.8 

Maternal morbidity (n=111)     

Clinical chorioamnionitis 35 31.5 

Puerperal endomyometritis 5 4.5 

Sepsis 3 2.7 

 Perinatal Outcome: A total of 112 neonates, 57 
(50.9%) males and 55 (49.1%) females, were born. 
The mean birth weight of the neonates was 2,315 
grams (SD of 558.5). Fifty percent (56/112) weighed 
1500 - 2500 grams while 39.3% (44/112), 8% 
(9/112) and 2.7% (3/112) weighed >2500 grams, 
1000 - 1499 grams and < 1000 grams respectively. 
The APGAR score at the first and fifth minutes was 
less than seven in 23.2% (26/112) and 5.4% (6/112) 
of the neonates respectively. The rate of admission to 
neonatal ICU was 48.2% (54/112). There were a total 
of 12 perinatal deaths out of the 112 births; 4 being 
stillbirths (2 antepartum and 2 intrapartum) and 8 
early neonatal deaths. The gross perinatal mortality 
rate, hence, was 107 per 1000 live births. Most of the 
perinatal deaths had birth weight of <2500grams and 
GA at ROM of <34 weeks with proportions of 92% 
(11/12) and 75% (9/12) respectively. (Table -5 ). 
   

Prematurity was the commonest stated reason for 
the perinatal mortality accounting for 66.7% (8/12) 
of perinatal deaths. Other stated causes include con-
genital anomaly, birth asphyxia and intra uterine 
growth restriction (IUGR) accounting for 16.7% 
(2/12), 8.3% (1/12) and 8.3% (1/12) respectively. A 
multivariate binary logistic regression analysis 
showed statistical significant association between 
GA at rupture of membrane and APGAR score at 
five minutes, and perinatal outcome. Rupture of 
membrane at <34 weeks of gestation had five times 
higher risk of being dead on discharge from the 
hospital AOR 5.03 (95% CI: 1.28-19.76). APGAR 
score of <7 was also seen to have seventy times 
higher risk of being dead on discharge from the 
hospital AOR 70.00 (95% CI: 7.16- 684.24).  
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Table 4: Multivariate binary logistic regression analysis of Selected Variables with Chorioamnionitis of mothers 
with PPROM at TAH, from June, 2010 G.C. to June, 2013 G.C.   

AOR= Adjusted Odds Ratio, CI= Confidence Interval, **Statistically Significant Adjusted for Gestational Age, 
Informed about danger sign, Marital Status, and Address of the Mother 
 
Table 5: Perinatal outcome of mothers with PPROM at TAH, from June, 2010 G.C. to June, 2013 G.C.  (n=112) 

Selected Variables 
Chorioamnionitis     

no yes AOR 95% CI 
GA <34 and GA >=34 <34 weeks 27 20 2.99 .72-18.43 

>= 34 weeks 50 15     
Administration of Prophy-

lactic Antibiotics to the 

Mother 

yes 74 19 339.73 31.09-3712.46** 

no 2 16     
Corticosteroid administra-

tion to the Mother 
yes 24 16 8.55 1.42-51.45** 
no 52 19     

Onset of Labor Spontaneous 54 13     
Induced 18 15 7.98 1.73-36.82** 

Characteristics Frequency 
Percentage (%) 

n=112 
Sex     

Male 37 33.3 
Female 6 5.4 

Birth weight in grams     
<1,000 3 2.7 
1,000 – 1,499 9 8.0 
1,500 – 2,499 56 50 
³ 2,500 44 39.3 

APGAR score     
First minute     

< 7 26 23.2 
³ 7 86 76.8 

Fifth minute     
< 7 6 5.4 
³ 7 106 94.6 

NICU admission     
Yes 54 48.2 
No 58 51.8 

Perinatal outcome     
Still born 4 3.6 
Early neonatal death 8 7.1 
Alive on discharge 100 89.3 
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 this study is better than a previously reported latency 
period in a review of 13 randomized trials involving 
PPROM cases managed expectantly where 75% of 
patients delivered within 1 week (14).  
 
The risk of clinically evident infection is significant 
following PPROM. Intraamniotic infection was the 
commonest maternal complication of PPROM in this 
study. The infection rate of 31.5% (35/111) was com-
parable to the reported prevalence of 32.7% in the 
study done in the same set up in 2007 but much higher 
than the infection rate of 13.9 percent reported in the 
Nigerian study (10, 12). This high level of maternal 
morbidity could be due to significant number of moth-
ers in this study who came to the study hospitals with 
already established chorioamnionitis 22.5% (25/111). 
Many of these cases could have been prevented had 
they come to the facility earlier as soon as ROM oc-
curs.  
 
Caesarean section rate was 23.2 % for this study. This 
is comparable to a rate of 23.1% reported in the study 
done in the three teaching hospitals TAH, SPH and 
GMH but higher than the 14% rate reported in Ayub 
medical college, Abbottabad, Pakistan (11).  
 
The most significant risks to the fetus after preterm 
PROM are complications of prematurity. Similarly, 
the most common complication of PROM related to 
perinatal outcome in this study was prematurity and 
its side effect.  The perinatal mortality rate of 98.2 per 
1000 births in this study, as a result, is more than 
twice higher than the national overall perinatal mortal-
ity rate of 46 per 1,000 pregnancies reported in DHS-
2011 (7). The finding, however, is comparable to re-
ported perinatal mortality rate of 89/1000 in the Nige-
rian study and reported rate of 105/1000 in other prior 
studies (10, 15).  
 
The major limitation of this study was the restriction 
of the study population to a central referral hospital 
with a selected group of women. In addition, it is a 
small scale retrospective study and it was not possible 
to assess risk factors associated with PPROM because 
of incomplete information in the medical records. 
Hence the findings of this study may not reflect the 
true situation in the general population and should be 
interpreted with caution. Despite the limitations, this 
study has provided baseline information on PPROM 
in our setup and is a stepping stone towards further 
research on PPROM among Ethiopian women. 
 
Conclusion and Recommendation: Although the 
prevalence of PPROM in this study appears lower 
than many prior reports, the level of maternal and 

 

DISCUSSION 

 

Preterm PROM, occurring globally in 1%–3% of all 
pregnancies, is associated with significant maternal, 
fetal and neonatal risks. The 1.4% prevalence of 
PPROM in this study is generally with in the global 
range. However, it is significantly lower than reported 
prevalences from similar developing countries includ-
ing that of Nigeria and Pakistan with reported preva-
lences of 3.3% and 16% respectively (10, 11). Com-
pared to prior local reports, it is higher than the preva-
lence of 0.9% in the study done at three teaching hos-
pitals TAH, St Paul’s Hospital (SPH) and Gandhi Me-
morial Hospital (GMH) in the year 2007 (12). It, how-
ever, is lower than the reported prevalence in the 
study at SPH and TAH which are 7.5% of women age 
<35yrs and 12.6% of women age>/=35yrs in a period 
of 21 months (13).  The local reported prevalence of 
PPROM appears widely variable despite similar study 
methodology and setup.  
 
There is currently no effective way of preventing most 
preterm PROMs as it is mostly unpredictable. How-
ever, its early and accurate diagnosis would allow for 
gestational age–specific obstetric interventions de-
signed to optimize maternal and perinatal outcome, 
and minimize serious complications (3). It is therefore 
important that all pregnant women be well informed 
regarding maternal, fetal and neonatal complications, 
and the need to immediately seek medical care when it 
occurs. In our study; although nearly all the study 
mothers had ANC follow-up, only 81.8% (90/111) 
were told about danger signs of pregnancy during 
their follow up. This finding still is much higher than 
the national reported figure of only 22 percent (2011 
EDHS) (7). This could be due to the fact that this 
study was done at a tertiary university hospital where 
most of the clients are from Addis Ababa with better 
access to ANC and information.  
 
The management of pregnancies complicated with 
preterm PROM, is individualized, highly controversial 
and challenging. Administration of adjunctive prophy-
lactic antibiotics is one of the interventions known to 
improve obstetric outcome. The goal of antibiotic 
therapy is to reduce the frequency of maternal and 
fetal infection and delay the onset of preterm labor (ie, 
prolong latency period). The mean latency period 
from PPROM to delivery in our study was 6.6 days, 
and 46.8% of the neonates were born within the first 
week of rupture of membrane. This latency period in 
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 perinatal morbidity is high compared to reports from 
similar setups. Intraamniotic infection and prematur-
ity with its side effects were the commonest maternal 
and perinatal complications of PPROM respectively 
in this study. The proportion of mothers presenting 
with established chorioamnionitis was high contrib-
uting to the high intraamniotic infection rate. It is, 
therefore, important that all pregnant women be well 
informed regarding potential complications of 
PPROM during their ANC follow to avoid delay in 
presentation.  
 
 
 
 
 
 

The practice of antibiotic administration during man-
agement of Preterm PROM should be encouraged as 
significant reduction in chorioamnionitis was seen in 
agreement with most other prior studies. To obtain 
more representative information on PPROM among 
Ethiopian women and come up with more reliable 
recommendations further large scale prospective 
research is recommended.  
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ABSTRACT 

 
Background: Cardiovascular diseases are leading causes of mortality worldwide. Specific etiologies vary in dif-
ferent regions and these variations are explained by the concept of Epidemiologic transition. 
Objectives: To describe the pattern of echocardiographically detected cardiac diseases among patients who pre-
sented to Cardiac clinic of Ayder referral hospital and to analyze associations of cardiac diseases with age and 
economic status. 
Methods: A retrospective review of records of adult patients who had echocardiographic study at Cardiac Clinic 
of Ayder referral hospital from September 2011 to June 2013 was made. The collected data was analyzed using 
SPSS Version 21. 
Results: Total of 1028 echocardiograms were reviewed. The mean age of the patients was 50.6 (sd =18.7) years 
with male to female ratio of 0.93. Commonest echocardiographic abnormality was Valvular heart disease (44.6%), 
with rheumatic in younger and degenerative etiologies in older age groups. Diastolic heart failure accounted for 
31.9% of abnormal studies, 60.4% of which were ascribed to hypertensive heart disease. Pulmonary hypertension 
of any etiology was diagnosed in 32.6% of the cases. Among patients with rheumatic heart diseases, co-occurrence 
of Mitral and Aortic valve disease was the commonest. 
Conclusion: Valvular disease was the most common echocardiographic finding among adult cardiac patients in 
the study area. 
Key words: Echocardiography in Ethiopia, Heart diseases Ethiopia  
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INTRODUCTION  

 
 
Cardiovascular diseases are major causes of morbid-
ity and leading cause of death in the world account-
ing for 30% of the latter by 2008. They contribute to 
nearly 40% of all-cause mortality in high-income 
countries and about 28% in low- and middle-income 
countries[1,2]. The highest rate adjusted mortality 
rates are seen in low and middle income countries, 
though trending data for most African countries is 
not available [3]. The rate of cardiovascular disease 
is increasing in the developing world and many peo-
ple in low and middle income countries die younger 
from cardiovascular diseases often in their most pro-

ductive years. This deaths at early age are said to be 
due to a high risk of exposure to risk factors such as 
tobacco, lack of prevention programs in comparison 
to people in high income countries and lack of access 
to effective and equitable health care services[4]. 
 
Cardiovascular diseases are the leading causes of 
death in all developing regions of the world with the 
exception of sub-Saharan Africa, where the first 
phase of the epidemiologic transition is still domi-
nant, although with a shifting trend towards a double 
burden of infectious and non-communicable diseases
[5,6]. 
 
Prior reports from various African countries evi-
denced regional variations of common causes of 
heart diseases, with ample data suggesting major 
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 causes being still infections or cardiovascular com-
plications of it. 
 
In a prospective study among patients with cardio-
vascular diseases from Ghana, hypertensive heart 
disease followed by rheumatic heart disease were the 
commonest echocardiographically identified patholo-
gies[7]. In another analysis of the clinical and echo-
cardiographic features of all consecutive subjects 
presenting with heart failure in a tertiary institution 
in Abuja, Nigeria also showed untreated hyperten-
sion to be a leading cause of heart failure [8]. 
 
In comparison, a review of five hundred consecutive 
cardiological patients evaluated by echocardiography 
as a referral service in Mulago hospital, Uganda sug-
gests that endomyocardial fibrosis may be the most 
common heart disease[9]. 
 
According to data obtained from the Sudan house-
hold survey (2006) hypertensive heart disease, rheu-
matic heart disease, ischemic heart disease and car-
diomyopathy constitute more than 80% of cardiovas-
cular diseases in Sudan[10]. 

A cross-sectional study from Jimma showed that 
rheumatic, hypertensive and cardiomyopathic heart 
diseases accounted for more than three-quarters of 
cardiac diseases in the study population[11]. A retro-
spective study conducted at pediatric cardiac clinic of 
Zewditu memorial hospital also showed dominance 
of rheumatic heart disease in a hospital setting[12]. 

In another review of the echocardiogram reports of 
608 consecutive patients done from July 2009 to Oc-
tober 2011 in Enugu, South-East Nigeria, rheumatic 
heart disease (predominantly mitral valve regurgita-
tion) was the commonest cardiac abnormality in ado-
lescents and young adults. Degenerative valvular 
diseases and left ventricular diastolic dysfunction 
were the commonest abnormalities in the elderly.[13] 

Yet in another study from Gondar among patients 
with cardiovascular diseases which were followed in 
the cardiac clinic of the Gondar College of Medical 
Science Hospital between 1985 and 1988, the com-
monest form of heart disease in Ethiopians was 
found to be rheumatic heart disease (42%), which 
affected mostly young people often with advanced 
valvular lesions. Hypertension (38.1%) was the sec-
ond most common cause of heart disease.[14] 

A recent publication of record review of patient reg-
isters for 3282 Ethiopian patients (from January 2001 
to December 2012) with confirmed cardiovascular 

disorders at adult cardiology clinic and neurology 
clinic of Tikur Anbessa specialized hospital also 
showed valvular heart disease to be the commonest 
cardiovascular disorder with dramatic increase of 
ischemic heart disease over the years[15]. Echocardi-
ography permits accurate assessment of myocardial 
structure, function and perfusion [16] and thus is a 
non-invasive, relatively affordable and therefore an 
ideal tool to assess cardiac morbidities in developing 
countries[17,18]. 
 
Cardiovascular diseases are one of the commonest 
challenges in daily practice by clinicians in Ethiopia. 
Treating patients with heart diseases require greater 
expertise and hospital resources, therefore knowing 
the pattern of diseases can help in directing the bulk 
of the available resources to address the commonest 
pathologies. Despite this fact there are no prior pub-
lished reports to our knowledge describing pattern of 
heart diseases in the geographic area we are reporting 
from. 
 
The aim of this study is to assess the relative contri-
bution of the various causes of cardiovascular mor-
bidity in the study setting, which will help policy 
makers as a tool for decision making in allocating 
resources. Additionally it can be used as a baseline 
data for community based epidemiological studies to 
see burden of cardiovascular diseases in the public 
setting. 
 
 

MATERIALS AND METHODS 
 
 
 
This study was conducted at Ayder referral hospital 
of Mekelle University, Ethiopia. It is situated in 
Mekelle city, 783 KM north of Addis Ababa. Ayder 
is the teaching hospital of College of Health Sci-
ences, Mekelle University and is the biggest tertiary 
referral hospital in Tigray regional state of Ethiopia. 
It serves the population of Tigray and neighboring 
regions of Afar and South eastern parts of Amhara, 
thus having a population of 8 million in its catchment 
area. 
 
The hospital renders comprehensive patient care fa-
cility with various subspecialty level services. 
Among which the Cardiology unit under the depart-
ment of Internal Medicine has been established ever 
since September 2011 building it’s capacity to do 
various non-interventional and interventional Cardi-
olology practices.  
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 Study design and eligibility for the study: A retro-
spective record review was conducted to collect data 
registered from September 2011 to June 2013. The 
source population for the study was all adult patients 
presenting to Ayder referral hospital and the study 
population was patients who have undergone echo-
cardiography in the cardiac clinic of the hospital. The 
echocardiography registry book of cardiology unit in 
Ayder referral hospital was entered in to a standard-
ized Microsoft EXCEL table format by two trained 
nurses of the cardiology clinic, which was later used 
as a source of data for this study. Echocardiographic 
studies of all adult patients who had examination 
done in the study period at the cardiology clinic were 
enrolled in this review, thus their data extracted. 

Patients with incomplete records and those with nor-
mal study were excluded. Pediatric and adolescent 
patients, who were defined as those 19 years of age 
or younger based on the World Health Organization 
(WHO) definition were also excluded from this study
[19]. 

The registry includes age, sex and payment status, 
which were all used as independent variables. The 
dependent variable was the type of echocardio-
graphic abnormality seen. The payment state of pa-
tients was indirectly used to infer the economic state. 
People who have low income, which was verified 
through local social justice systems at the time of 
sickness are issued fee waiver certificates by the lo-
cal authorities [20], and are offered health care ser-
vice including echocardiography for free. Thus pa-
tients who were registered to have received free 
medical care are considered to be the poorest among 
the society. 
 
Echocardiography: In the hospital echocardiograms 
were performed using General Electronic’s VIVID 
S5 and HP-Sonos 2000 machines by three trained 
Internists. Patients underwent transthoracic 2-D, M-
Mode, Doppler studies (including Pulsed wave Dop-
pler, Continuous wave Doppler, Color Doppler and 
Tissue Doppler) and few patients had transesophag-
eal study when indicated. Echocardiographic studies 
were performed according to the American Society 
of Echocardiography standards[21]. 
 
Diagnosis of rheumatic heart disease (RHD) was 
made in the presence of typical echocardiographic 
rheumatic changes which are consistent with WHO 
and World Heart Federation’s guidelines. [22-24]. 
Among patients with compatible clinical likelihood, 
if echocardiographic alular involvement favors de-
generative changes, diagnosis of degenerative valve 
disease was made [25,26]. 
 

Mitral valve prolapse was diagnosed with systolic 
displacement (> 2 mm) of mitral leaflets into the left 
atrium, below the plane of the mitral annulus espe-
cially if leaflet was myxomatous[22]. The echocar-
diographic features typical of infective endocarditis 
and thus looked for were presence of vegetation, 
abscesses, new partial dehiscence of a prosthetic 
valves, or occurrence of new valvular regurgitation
[22]. 
 
Dilated cardiomyopathy was diagnosed in the pres-
ence of Left ventricular or biventricular dilatation 
and concomitant systolic dysfunction[21,22]. The 
diagnosis of Ischemic heart disease was made using 
2-D Sonographic analysis of the 16 segments 
(according to American society of echocardiography) 
to look for regional wall motion abnormalities. A 
hypertensive heart disease was diagnosed in the pres-
ence of concentric Left ventricular hypertrophy often 
with coexistent Diastolic dysfunction among known 
hypertensive patients [22].  
 
Diagnosis of Diastolic dysfunction (Heart failure 
with preserved ejection fraction) (DD) was made 
using pulsed wave interrogation of transmitral flow 
coupled with Tissue doppler study of medial and 
lateral mitral annulus[22]. 
 
Pulmonary hypertension diagnosis was reached using 
Continuous wave Doppler tracings of Tricuspid re-
gurgitation jet to estimate the systolic pressure gradi-
ent between right Ventricle and right Atrium using 
modified Bernoulli equation. Right atrial pressure 
was assumed to be 3-5mmhg and was then added to 
the pressure gradient to yield PASP. PASP> 
35mmhg was used to define Pulmonary hypertension
[22,27]. 
 
Diagnosis of possible Myocarditis was suggested in 
the presence of global Left Ventricular systolic dys-
function coupled with absent or minimal LV cham-
ber dilatation [28]. Pericardial effusion was consid-
ered significant when there exists a persistent echo-
free space throughout the cardiac cycle. The M-mode 
and 2-D echocardiographic features of constrictive 
pericarditis and increased diastolic flow reversal with 
expiration in the hepatic vein were used to establish 
the diagnosis of constrictive pericarditis[22].  
 
2-D echocardiography was used to look for congeni-
tal anatomical defects, shunts or Pulmonary valve 
morphological abnormalities, with Doppler studies to 
assess hemodynamic consequences and shunt assess-
ment[22]. 
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 Statistical Methods: The collected data was comput-
erized using SPSS version 21 and data cleaning was 
performed by the investigators running frequencies 
and cross-tabulations. From the cleaned data fre-
quency and descriptive analysis was done. Associa-
tions with age, sex and payment status were sought 
using Pearson chi-square and ANOVA. P value ≤ 
0.05 was considered statistically significant. 
 
Ethical consideration: The proposal for this study is 
approved by the Institutional review board of College 
of Health sciences, Mekelle University. The results 
of this study shall be disseminated to the responsible 
bodies and the scientific community through publica-
tion in scientific journals. 
 
 
 

RESULTS 
 

 
Total of 2056 patients were recorded, among whom 
42 (2.0%) had incomplete registry, 7 (0.3%) and 3 
(0.15%) patients lack age and payment status docu-
mentation respectively. Of the remaining 2004 pa-

tients 7 (0.3%) had Atrial fibrillation without struc-
tural heart disease and 666 (32.4%) of the patients 
had normal study. Additionally 303 (14.7%) patients 
were aged 19 years or less and were excluded. The 
final number of records analyzed was 1028.  
 
Mean age in years of the patients was 50.6±18.7 
(ranges from 20 to 98 years) and the median age was 
52 years. Mean ages for male and female patients 
was 51.8±18.9 and 49.5±18.5 years respectively, 
with the women being younger. The age distribution 
among the patients was diverse. (Fig.1), Female pa-
tients account for 51.8% of the total. Payment status 
was recorded for all patients. Among all patients 
62.7% were covering their medical bills, which for 
the purpose of this report were considered to be “not-
poor” and the rest to be poor. No significant differ-
ence existed between men and women on payment 
status (p = 0.396) (Table 1). 

Table 1: Sociodemographic characteristics of patients with abnormal Echocardiographic study,  
Ayder Referral Hospital, Mekelle University, Ethiopia. Sep. 2011 – Jun. 2013 

 

Variable Sex  

Number (%) Male Female  

    

Age (Mean ± SD) Years    

   Total  50.6 ± 18.7 51.8 ± 18.9 49.5 ± 18.5  

Payment status: Number (%)    

   Paying 645 (62.7%) 304 (61.4%) 341 (64.0%) 

 

   Free 383 (37.3%) 

   Total 

191 (38.6%) 

495(48.2%) 

192 (36%) 

533(51.8%) 
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 Commonest echocardiographic abnormalities were 
valvular heart disease, mainly, of Rheumatic etiol-
ogy, followed by pulmonary hypertension and Dia-
stolic dysfunction with or without Hypertensive heart 
disease, respectively. (Fig. 2). Mean ages for diagno-
sis of different Echocardiographic abnormalities was 
variable (p<0.001). (Fig. 3). Rheumatic heart disease 
was the commonest abnormality in the age group of 
20-29 years, with Degenerative heart disease taking 
precedence in the elderly. (Table 2). Rheumatic heart 
disease, mainly, Mitral stenosis was more common in 
women and Diastolic dysfunction was more frequent 
in men. (Table 3). 
 
Mean age in years for patients with Rheumatic heart 
disease was 33.01±11.6. Those with only Mitral 
Stenosis, Mitral Stenosis and Regurgitation and Mi-
tral Regurgitation only had mean ages in year’s 

of32.8±9.7, 33.3±10.8 and34.2±14.5, respectively. 
For patients with Aortic valve disease, Multi-Valve 
disease, Severe Mitral Stenosis with mild Aortic Re-
gurgitation and Mitral with Aortic Regurgitation 
mean ages were34.8±12.8 and 34.1±11.3, 29.9±9.9, 
31.8±13.0 years respectively. 
 
Male to female ratio among patients with Rheumatic 
Heart Diseases was 0.57(p<0.001), and for patients 
with Mitral Stenosis the ratio was 0.29 (p=0.026). 
(Table 3). Among patients with Rheumatic heart dis-
ease 61.6% occurred in paying patients, and no sta-
tistically significant difference was seen comparing 
paying and free patients (p=0.689). 
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Table 2: Frequency of most common echocardiographic abnormalities in different age groups.  
Ayder referral hospital, Mekelle University, Ethiopia. Sep.2011 – Jun.2013 

 
 
 

Diagnosis 20-29 
  

30-39 40-49 50-59 60-69 70+ 

Rheumatic 
Heart Dis-
ease 

54.4 40.5 - - - - 

Pulmonary 
hypertension 
  

  45.0 31.5 28.2 - - 

Diastolic 
dysfunction 
  

- - 32.3 42.9 48.9 44.6 

Degenerative 
valve disease 
  

- - - - 29.1 59.0 

Hypertensive 
heart disease 
  

- - 29.9 29.4 35.2 34.8 

Pericardial 
diseases 
  

12.1 14.3 - - - - 
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Table 3: Sex distribution among patients with common echocardiographic abnormalities seen in Ayder referral 
hospital, Mekelle University, Ethiopia.  Sep.2011– Jun.2013 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Multivalve disease: Constitutes involvement of two or more valves excluding 0,§ 
ψPulmonary hypertension in the above table is inclusive of all etiologies. 

Diagnosis Total number 
of patients 

Male/Female 
ratio 

p-value 

Rheumatic heart disease 215 0.57 <0.001 
    Mitral stenosis 18 0.29 0.026 
    Mitral stenosis and regurgitation 35 0.52 0.095 
    Mitral regurgitation 13 0.30 0.069 
    Aortic stenosis and regurgitation 14 0.40 0.14 
    Multivalve disease* 71 0.73 0.303 
    Severe Mitral stenosis and mild Aortic regurgi-
tation§  

23 0.44 0.085 

    Mitral and Aortic regurgitation§ 41 0.75 0.48 
Degenerative valve diseases 208 0.77 0.135 
Ischemic heart disease 81 1.08 0.487 
Dilated cardiomyopathy 70 1.03 0.658 
Diastolic dysfunction 328 1.16 0.016 
Congenital heart diseases 28 1.15 0.56 
Pericardial diseases 73 1.28 0.155 
Pulmonary hypertensionψ 335 0.71 0.003 
Hypertensive heart diseases 255 1.09 0.14 
Valve vegetations 22 2.14 0.057 
Myocarditis 4 0.25 0.353 

 Rheumatic heart disease was mainly seen to involve 
Mitral and Aortic valves. Pure Mitral regurgitation 
was documented in 6% and Mitral stenosis in 8% of 
patients. Isolated Mitral valve disease with combined 
stenotic and regurgitant physiology was seen in 16%, 
while isolated Aortic valve disease with stenotic and/
or regurgitant physiology was found in 7% of cases.  
Nineteen percent of cases of rheumatic heart disease 
present with mixed regurgitant lesions of Aortic and 
Mitral valves. Severe Mitral stenosis with mild Aor-
tic regurgitation was evident in 11%. Mixed valve 
lesions excluding the above mentioned combinations 
were seen in 33% of the cases. 
 
The mean age of patients with Degenerative Valve 
Diseases was 67.4±11.4 years. Of this group of pa-
tients, Aortic valve involvement was documented in 
95.7% of cases and isolated mitral valve lesions ac-
counted for the rest (4.3%). Dilated Cardiomyopathy 
accounted for 6.8% of the cases, with mean age of 
the patients in this group being 50.0±16.5years. 

Ischemic Heart Disease was diagnosed in 7.8% of 
cases, at a mean age of 59.4±13.4 years and with 
more occurrence at higher age groups (p<0.001). The 
male to female ratio among this group was 1.1 with 
no statistically significant difference (p= 0.487). Of 
patients in this group 33.3% were being treated for 
free, and comparing with paying patients we found 
no statistically significant difference (p= 0.447). 
 
Hypertensive Heart Disease and Diastolic Dysfunc-
tion (Heart Failure with Preserved Systolic Func-
tion), were seen in 24.8% and 31.9% of our patients 
respectively. Only 78% of patients with echocardio-
graphic diagnosis of Hypertensive heart disease were 
concomitantly diagnosed as having diastolic dysfunc-
tion. Documentation stating the different grades of 
diastolic dysfunction were not complete and thus not 
seen individually in this review. Mean age for pa-
tients with Hypertensive Heart Disease was 
58.6±15.1 and for those with Diastolic Dysfunction 
was 60.0±14 years. Pericardial Diseases were seen in 
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 7.1% of our patients. Among these Constrictive peri-
carditis constituted 19.7%(14 patients), and occurred 
at a mean age of 41.4±16.1 years. Pulmonary Hyper-
tension was diagnosed in 32.6% of cases and mean 
age was 45.3±18.8 years. The etiology for Pulmo-
nary hypertension in these patients is varied with 
69.4% accounted for by left sided heart failure. 
Among the rest, the mean age was 48.3±17.6 with 
male to female ratio of 1.02.  
 
 
 

The mean age for patients presenting with Congenital 
Heart Diseases was 33.8±14.4 years and Atrial Septal 
Defects (46.4% of Congenital heart diseases) fol-
lowed by Congenital Pulmonary stenosis (17.9%), 
Bicuspid Aortic valve (14.3%) and Ventricular Sep-
tal Defects (10.7%)were the most common anoma-
lies. Mean (SD) ages for the diagnosis of these con-
genital anomalies were 36.5±15.3, 32.4±12.9, 
41.8±19.5 and 21.7±1.5 years, respectively. 
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DISCUSSION 
 

 
In the current study, 44.6% of patients had Valvular 
Heart Disease, among whom Rheumatic Heart dis-
eases account for 46.9% (216 patients) of the later. 
This figure is much lower than prior reports from 
Gondar and Jimma, which could be accounted for by 
variations in screening tools and the possible evolu-
tion of causes of cardiovascular morbidity and mor-
tality with epidemiologic transition[5,11,14]. Degen-
erative valve diseases accounted for 45.3% of pa-
tients with Valve diseases, and was seen to be the 
commonest diagnosis in patients aged 70 years or 
more which is consistent with a report from Nigeria
[13]. 
 
The diagnosis of Infective Endocarditis was made 
using Modified Duke’s criteria, among which pres-
ence of Valvular vegetation is a major criteria[29]. In 
our study 4.7% of patients were found to have Val-
vular vegetations and thus presumed to have Infec-
tive Endocarditis. 
 
In developed countries, Mitral Valve Prolapse was 
reported to be the most common cause of Pathologi-
cal Mitral regurgitation among patients with valve 
diseases [30]. Only 1.6% of our patients with Patho-
logical MR have Mitral Valve Prolapse as etiology, 
which is much less compared to reports from devel-
oped countries, which could be explained with the 
relative abundance of alternative etiologies for valve 
diseases in our patients.  
 
Patients with Prosthetic valve are quite few, despite 
the overwhelming magnitude of patients requiring 
surgical management for valve diseases. This is be-
cause of the required financial and technical input, 
which is not still feasible in our hospital at this point 
in time and these few patients are operated elsewhere 
with support of non-governmental organizations or 
individual funding. All of our patients with im-
planted Prosthetic valves had them for Rheumatic 
valvular diseases and would add up to the total load 
of the latter. 
 
In our study among patients with Rheumatic Heart 
Diseases the mean age was 33.01±11.6 years which 
is higher than the mean age of patients from an ear-
lier report in Gondar[31] likely because of exclusion 
of pediatric and adolescent age groups in our report, 
but comparable to the patient group of the former 

report from Jimma[11].We have found Multi Valve 
Disease which encompasses two or more Valvular 
involvement with rheumatic heart disease to be the 
commonest, Mitral Stenosis alone was found in 8 % 
and pure Aortic valve disease in 7 % of cases. These 
values vary with the report from Jimma where iso-
lated Mitral stenosis accounted for 51.3%, combined 
Mitral stenosis and Mitral regurgitation for 25.4%, 
isolated Mitral or Aortic regurgitation each 6.2% and 
combined Aortic regurgitation and Mitral stenosis in 
5.7%, which is possibly confounded by utilization of 
Echocardiography for 75.4% of the patients among 
the latter and the rest being diagnosed clinically
[11].While in a report by Melka A. from Gondar 
during the period January 94-January 95, among 114 
patients with Rheumatic Heart Disease, Mitral valve 
disease with MR/MS was the commonest followed 
by MS and then MR.[31]In another report from 
Ghana MR was found to be the commonest.[7] 
 
Dilated cardiomyopathy was diagnosed in 6.8% of 
cases, the specific etiologies of which were not speci-
fied as it is technically and financially demanding, 
which was as well not feasible in our setting. Com-
pared to the reports from Ghana and Jimma occur-
rence was considerably less[7,11]. 
 
With the inherent limitation of echocardiography 
primarily in diagnosing stable Coronary artery dis-
eases, we report 7.8% of our patients had echocardio-
graphic evidences suggestive of ischemic heart dis-
ease, which was lower than same reports from Jimma 
and Ghana,[7,11]but was higher than the Nigerian 
group[13].  
 
Hypertensive Heart Disease and Diastolic Dysfunc-
tion were also seen commonly. Although only 78% 
of patients with echocardiographic diagnosis of Hy-
pertensive heart disease were concomitantly diag-
nosed as having diastolic dysfunction. The apparent 
failure in diagnosing diastolic dysfunction can be 
partially explained with the difficulty of diagnosing it 
in it’s early and/or in the second grade using the 
older echocardiography machine, because of lack of 
tissue doppler study. The frequent occurrence of Hy-
pertensive Heart Disease is consistent with former 
reports from various African countries,[7-10,13] Dia-
stolic Dysfunction was found to be 2nd most com-
mon echocardiographic abnormality in the Nigerian 
study in those with age group above 50 years,[13] 
which is consistent with our report. 
 
Pulmonary Hypertension was found in 32.6% of our 
patients. According to the revised 2008 WHO classi-
fication 69.4% had Category-2 disease[32]. Adult 
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 congenital heart diseases were seen in 2.7% of our 
cases, presenting with respective decrement in occur-
rence from Atrial Septal defect, Pulmonary Stenosis, 
Bicuspid Aortic Valve, Ventricular Septal defect. 
The mean age of our patients with Congenital Heart 
diseases was 33.8±14.4 years, which shows patients 
presentation to health facility at a later age and 
mostly only when they are symptomatic, which is 
because of lack of awareness by the patients about 
heart disease and constrained cardiac care system 
which is not readily accessible to the public. Pericar-
dial diseases were seen in 7.1% of the cases, 14 pa-
tients (19.2% of the later) had Constrictive pericardi-
tis and in almost all cases Tuberculosis was consid-
ered as the likely etiology. 
 
Few of our patients (0.4%) had echocardiographic 
features consistent with myocarditis, with undefined 
primary etiologies as we did not perform further 
studies to ascertain. Few patients had outlying diag-
noses as Coarctation of the aorta, Patent Ductus Arte-
riosus, Restrictive cardiomyopathy, Cardiac masses 
etc. 

Limitations: The study design being a single center 
based retrospective review of record is weak in 
strength to compute additional analysis and to infer 
associations. Echocardiographic features of Rheu-
matic versus Degenerative valvular heart diseases 
among older patients with severely calcified leaflets 
may be difficult. Economic state of patients was in-
ferred indirectly from payment status of patients, 
which is not a standard or accurate means to assess 
the goal. 
 
Conclusions: Valvular diseases remain to be the 
most common causes for heart diseases among adults 
who had echocardiographic studies in the study set-
ting, with Rheumatic in the younger and degenera-
tive etiologies among the elderly being predominant. 
We recommend population based studies to look into 
the magnitude of rheumatic heart disease.  
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ABSTRACT 

 
The global burden of communicable diseases (CD) and non-communicable diseases (NCD) in low and middle-
income countries (LMICs) likely stems from a common substratum of societal and system inadequacies. In order to 
appropriately control these conditions and to manage the determinants and deterrents of both CDs and NCDs re-
lated deaths and disabilities, joint strategies aimed at both systemic and population levels are warranted.   
Although deficiencies exist within the health systems of LMICs, assets which could be leveraged efficiently to pro-
duce desirable outcomes also abound.  Significant changes are already taking place through health initiatives 
within LMICs, opening up opportunities for further success through the involvement of international agencies. The 
role of these agencies, including donor countries and LMICs' Diaspora, is to strengthen and support the opportu-
nities offered by on-going changes at the country level.  
There is a need to better understand and support the drivers and processes of positive change within LMICs in 
order to harness them for more widespread benefit through scale-up efforts. Strategies for addressing CDs and 
NCDs should be devised and implemented as complementary rather than competing ‘sides of the same coin’.     
 

  

INTRODUCTION 

 
The current status of global health is characterised by 
a double burden of disease due to the ongoing epide-
miologic transition in low and middle income coun-
tries (LMIC), largely in Asia and Africa. Tradition-
ally, communicable diseases (CDs) such as malaria 
have been the scourge of public health and clinical 
care for these countries. However, recognition of an 
increasing burden of non-communicable diseases 
(NCDs) is now growing: these include cardiovascu-
lar disease, cancer, diabetes and other chronic condi-
tions. Accordingly, high-level national, regional and 
international initiatives are underway to tackle NCDs 
(1) at preventive and curative levels. These will as-
sume greater importance and urgency as the thresh-
old of the 2015 timeline for the Millennium Develop-
ment Goals (MDGs) is crossed. 
 

Although the increasing excess toll of diabetes and 
other NCD-related death and disability in LMIC is 
now well recognised (2), international funding re-
sources may not be commensurate to this trend. The 
very nature of NCDs are such that the time delay 
between intervention and the onset of health benefits 
accruing due to disease control is less likely to sus-
tain the interest and motivation of international do-
nors than CDs. Given the strong focus and effort 
being deployed for tackling emerging Communicable 
Diseases such as Ebola and residual hurdles in the 
control of HIV/AIDs and malaria, a significant 
change in the funding situation in the near future is 
not evident. However, transferring money away from 
the control of CDs in order to fund the control of 
NCDs only amounts to 'robbing Peter to pay Paul'; 
this is neither a viable nor sustainable option and 
may have dire consequences for the overall health of 
LMIC populations. The danger of such an approach 
in global health was recently highlighted in a speech 
by Her Imperial Majesty the Queen in the United 
Kingdom and supported by expert opinion (3). 
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Ultimately, the dividing line between NCDs and CDs 
is artificial: the success of ART now means many 
survivors living with HIV/AIDS are at risk of the 
residual NCD-type effects of previous damage to 
organ systems such as kidney and bone-marrow re-
sulting from the disease as well as ART use. Also it 
has been shown that the rising cardiovascular burden 
in LMIC due to ischaemic heart disease is occurring 
against the backdrop of a far greater burden of CDs-
related valvular heart disease (4), the majority of 
which is rheumatic. 
 
Tackling the current scenario clearly calls for fresh, 
‘outside-the-box’ thinking in terms of research, pol-
icy and practice. This must take into consideration 
not only disease control per se, but also the systems 
and structures in place for improving chronic health 
and well-being. Such structures must aim to increase 
the sense of ownership over their own health among 
populations in LMIC, including awareness of poten-
tial NCD conditions and a willingness to take part in 
prevention efforts. This paper attempts to describe 
the global strategies for tackling the global burden of 
commnicable and non-communicable diseases in 
resource limited settings. 
  
 

METHODS AND MATERIALS  
 

 
Over the past decade there have been a myriad of 
widely publicised initiatives for global health con-
cerns other than NCDs among governmental, inter-
governmental and non-governmental organisations 
(NGOs) (1). Back in April 2013, members of The 
Health Network for Health and Development met 
with researchers and policy makers in Copenhagen to 
deliberate on new approaches which aim at synergies 
rather than competition between strategies for the 
control of NCDs and CDs in LMIC. A broad range of 
strategies were addressed, including work force de-
velopment, rights-based approaches, community 
ownership and individual responsibility, and how to 
“break the silos of NCDs and CDs”. The main thrust 
of the deliberations was “bridge building” between 
NCDs and CDs, starting with prevention and carry-
ing through treatment and into rehabilitative care. 
 
During five series of annual symposia at the Univer-
sity of Swansea, organised by Health Works Interna-
tional Support Systems (HISS) from 2006 through to 
2010, we proposed a shift in the international health 
paradigm of aid and assistance to one of enhancing 
health in disadvantaged regions through systematic 

sourcing, sharing, and sustaining of success stories in 
health care initiatives emanating from those same 
regions. Building on the work of HISS,  we under-
took an exploratory ethnographic effort focused on 
the physical state of communities, human interac-
tions, and their activities and voiced aspirations. We 
then worked through health care settings, schools, 
social milieu and events such as churches and cul-
tural celebrations over a two-month period, culminat-
ing in a street campaign that promoted renal and gen-
eral health awareness. The campaign, which targeted 
both CDs and NCDs, focused on the behavioural 
risks for both high blood pressure and poor hand 
hygiene. Demonstrations and displays highlighted 
safe dietary practices (reducing salt intake) as well as 
methods by which personal and hand hygiene can be 
maintained.  
 

 

RESULTS 

 
Overall, we found both significant untapped opportu-
nities for learning within the health care system and 
the community and also key psychological and social 
obstacles to the attainment of renal and general 
health.  Ordinary and uneducated members of the 
community were very willing to acquire new knowl-
edge and skills about disease control and to partici-
pate in the process of health improvement. However, 
we also noted inaccurate perceptions of the cost of 
personal preventive primary health care, even among 
the educated members of the community. A short 
questionnaire on risk factors and awareness of renal 
and related health conditions identified these con-
cerns among 5-11% of 213 participants from the 
streets and health centres. In the two-month cam-
paign, we were also able to create crucial connec-
tions between the Health Service in Northern Ethio-
pia and their descendants in the Diaspora who have 
expertise in health care. 
 
GHANA: Electronic Health Records: In Ghana, 
electronic health records have been implemented 
using a system that was rigorously tested at Korle Bu 
University Teaching Hospital. The WHO supported 
project provides customised software that allows for 
real time collection of health information. The Gha-
naian Health Ministry recognizes that electronic 
health records hold promise for the improvement of 
health care improvement and avoidance of waste (5).  
  
NIGERIA: National Health Bill 2014 and Epidemic 
Control:  
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 After its tempestuous ten-year passage through the 
Nigerian legislative processes, a National Health Bill 
was passed in 2014. The newly defined roles and 
responsibilities and funding offered with robust gov-
ernance requirements offer hope of lifting the deliv-
ery of primary health care out of dependence on Ni-
gerian politics. An exemplary effort to contain the 
Ebola epidemic has also been widely hailed as a suc-
cess story, as has continuing success in the control of 
residual endemic polio through the work of the Nige-
ria Primary Health Care Development Agency 
(NPHCDA) (6). 
 
ETHIOPIA: Health Extension Workers: At this 
time last year Ethiopia was recognised by UNICEF 
to have achieved a marked reduction in child mortal-
ity to MDG targets  through the deployment of 
Health  Extension workers for the delivery of basic 
health care (7). The success of this program was also 
widely celebrated in the British lay press as well as 
in the House of Lords (8). 
 
Mobile Technology for Health: In Ghana, Nigeria, 
Ethiopia, and Kenya, the emergence and growth of 
modern electronic technologies also provides hope 
for innovative opportunities to improve population 
health. These technologies may distribute educa-
tional messages in health promotion campaigns, aid 
in monitoring and managing disease, and assist in the 
provision of rehabilitative car. 
 
 

DISCUSSION 
 
 

Perhaps the need for innovative strategies has been 
most well captured in the work of Lord Nigel Crisp. 
In his extensive ground level consultations in LMIC, 
particularly sub-Saharan Africa, he identified a sig-
nificant desire to take more ownership in the process 
of health care delivery amongst ordinary persons in 
local communities. He also recognized opportunities 
for researchers and health care workers to not only 
teach, but also to learn from these individuals. He 
continues to campaign for this novel mutual learning 
approach as a basis for international partnerships in 
improving global health (9), and recent developments 
in the attitudes, approaches and actions of opinion 
leaders in Africa have advocated similar ideas. 
 
At the 58th Health Ministers Conference (HMC) for 
East, Central and Southern Africa (ECSA) , which 
included Health Ministers and senior executives from 
11 countries (1-4) and several global health think-
tanks, Omaswa,  the founding Executive Director of 

the Global Health Workforce Alliance noted a “fresh 
move in the right direction.” He highlighted “the 
capacity and synergies of local institutions being 
strengthened, and the Health Ministers Conference 
embracing the relevance and importance of building 
stewardship and leadership capacities of the Minis-
ters themselves and of their Ministries to support 
them”. He further opined that “transformative and 
sustainable change is endogenous” and “that capaci-
ties of the institutions and individuals should built 
from what is already available”  (10).         
 
It is important that health systems be designed and 
delivered in line with humanitarian principles, but it 
should not be delivered solely as an emergent hu-
manitarian response, as this may undermine long-
term benefits. The health community must take ad-
vantage of existing assets to strengthen systems 
within LMICs and also seek new opportunities so 
that improved outcomes can be sustained; inter-
sectoral leverages can contribute if necessary. 
 
Overall, significant changes are already taking place 
through health initiatives within LMICs, opening up 
opportunities for further success through the involve-
ment of international agencies. Clearly, maximizing 
the promise and full potential of these opportunities 
will require political power and support from leaders 
in LMICs. Attempts to capitalize on existing poten-
tial will also benefit from the collaboration of the 
international community, donors and Diaspora alike.  
These supporters can act as catalysts who help create 
and consolidate collective health consciousness and 
responsibility in communities and the political class 
in LMICs (11).  
 
Considering the prevention and treatment of NCDs 
and CDs as synergistic rather than alternative strate-
gies, rewarding demonstrable political will, and 
stimulating home-grown policy initiatives will all be 
crucial in successful implementation in the future. 
The role of the research community is to discover 
and highlight emerging examples of successful home
-grown initiatives. Key questions that must be ad-
dressed about these programs include: “Why is this 
happening now? Why is this happening here (and not 
in other health sectors or other countries in the re-
gion)? How can inter-sectoral collaborative resources 
be used to further enhance positive changes and en-
able the systems to sustain them? How can the 
changes be supported, scaled up and sustained with 
input from international donors and the Diaspora?” 
 
Raising and answering these questions may be one 
vital component of efforts to provide sustainable 



 188 

 improvements in health in Africa and other LMICs. 
It can also serve as a springboard for future efforts in 
international health and development. In conclusion,  
we urge the international health care community to 
envision health care plans for CDs and NCDs as syn-
ergistic rather than as competing priorities.  
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We call for a fresh focus on strengthening health 
systems and outcomes and offer renewed enthusiasm 
to proactively seek out existing opportunities to im-
prove them, even in the under-resourced scenario of 
African and LMICs. 
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ABSTRACT 
 

Background: Acute appendicitis is the most common cause of acute abdomen in children. The rate of appendicu-
lar perforation may be related to duration from the onset of symptom presentation to treatment. 
Objective: To describe the clinical characteristics and assess symptom duration as a risk factor for perforation  in 
children with acute appendicitis. 
Patents and methods: A retrospective analysis of medical records of 322 children under 15 years of ages with 
intraoperative diagnosis of acute appendicitis between the periods of September 2006 and August 2010. 
Results: Acute appendicitis accounted for 87.5% of all cases of acute abdomen during the study period. Two hun-
dred patients were boys and 122 patients were girls giving male to female ratio of 1.6:1. The mean and median 
ages were 10.4 and 11 years respectively. The youngest patient was 3 years old. The peak age range was 10-14 
years. The most common presenting symptoms were abdominal pain (100%), anorexia (85.1%), vomiting (83.9%), 
and fever (82.3%). Right lower quadrant tenderness was the leading physical finding observed in 83.9% of pa-
tients. The mean duration of symptoms in children with non-perforated appendicitis was 2.5 days whereas the 
mean duration of symptoms in children with perforated appendicitis was 5.2 days. The mean length of hospital stay 
in children with non-perforated appendicitis was 3.6 days whereas the mean length of hospital stay in children 
with perforated appendicitis was 8.4 days. Leucocytosis was observed in 74.5% of children and the mean leucocyte 
count was 13150/mm³. The incidences of perforation if symptoms were present for less than 24 hours,24-48 hours 
and more than 48 hours were 4.1%, 10.2%, and 45.3%, respectively. Postoperative wound infection was observed 
in 1.9% and 31% of children with non-perforated and perforated appendicitis, respectively. Two children died in 
the hospital. 
Conclusion: Acute appendicitis was the commonest cause of acute abdomen in children. It was more prevalent in 
children aged 10-14 years. The commonest presenting symptoms and signs were abdominal pain, anorexia, vomit-
ing, and fever and right lower quadrant tenderness. The risk of perforation is directly proportional to the duration 
of illness at presentation. Perforated appendicitis was associated with increased morbidity, mortality and pro-
longed hospital stay. 
Keyword: appendicitis, clinical characteristics, symptom duration, appendicular perforation 

 INTRODUCTION 
 

Acute appendicitis refers to acute transmural inflam-
mation of the vermiform appendix. It is the most 
common acute surgical condition in children (1-3).  
In the USA, the incidence of acute appendicitis in-
creases from an annual rate of 1-2 per 10000 children 
between birth and 4 years of age to 19-28 per 10000 
children younger than 14 years (4, 5). Acute appendi-
citis was very rare in African populations but it is 
now thought to have increased in incidence. This is 

believed to be due to the adoption of more western 
patterns of life(6). In some parts of the African conti-
nent, it has become one of the commonest surgical 
emergencies(7,8). Appendicitis could occur in all age 
groups but its incidence peaks  in the second decade 
of life and rarely occurs in infants. It affects males 
more often than females (1,4,9,10). 
 
 Appendicitis in children has broad spectrum of clini-
cal presentation depending on the timing of presenta-
tion, the patient’s age, the position of the appendix, 
and individual variability in the evolution of the dis-
ease process. Because of the multitude spectra of 
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 clinical presentation , it may be difficult to distin-
guish appendicitis from other causes of abdominal 
pain. Whereas the classic presentation of acute ap-
pendicitis is well described, this represents less than 
half the cases(1,9,10). A child with acute appendici-
tis may present with abdominal pain, vomiting and 
diarrhea, whereas the clinician, due to the common-
ness of the disease, may entertain acute gastroenteri-
tis as the first impression which would lead to misdi-
agnosis, inappropriate treatment and complications. 
A primary focus in the management of acute appen-
dicitis is avoidance of sepsis and the infectious com-
plications seen in association with perforation. Ap-
pendicular perforation is a major problem in chil-
dren. Various factors have been mentioned to be as-
sociated with appendicular perforation and complica-
tion. Delay in diagnosis was reported as a risk factor 
for perforation in  studies by Michael B., et al(11) 
and Abantanga FA(12). Parental delay was observed 
as a major risk factor in a study by Eldar et al
(13).The objectives of this study, therefore, were to 
describe the clinical characteristics and assess the 
relationship between duration of symptoms with ap-
pendicular perforation at Zewditu hospital, and to 
compare results with other studies.  
 
 
 

PATIENTS AND METHODS 
 
 
This is a retrospective analysis of children under 15 
years of ages who were operated up on for acute ap-
pendicitis at Zewditu Memorial Hospital (ZMH) in 
Addis Ababa, Ethiopia. The hospital is a referral hos-
pital that delivers surgical services to elective and 
emergency patients coming from the city and 
neighbouring villages. It is also a teaching hospital 
that provides surgical education to medical students 
and surgical residents.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All medical records of children under 15 years of age 
who were operated for acute appendicitis at ZMH 
between September 2006 and August 2010 were re-
viewed. Children with intraoperative diagnosis of 
acute appendicitis were considered eligible for the 
study. Variables were extracted on a prepared format 
and data were descriptively analysed using EPI-
INFO version 6.04 statistical software with Chi-
square test. A P-value <0.05 was taken as a level of 
significance and results were presented in percentage 
and tables. 
 
 

RESULTS 

A total of 416 children were operated up on for acute 
abdomen during the study period. Out of these ,375 
children were operated up on for a clinical diagnosis 
of acute appendicitis. Out of the 375 children, 11 
(6boys and 5 girls) had negative appendectomy for 
grossly normal looking appendices whereas acute 
appendicitis was entertained in the remaining 364 
children. Out of the 364 children with intraoperative 
diagnosis of acute appendicitis, medical records of 
322 children  were possible to retrieve for inclusion 
in this study.   
 
 Out of the 322 patients,200 were boys and 122 were 
girls giving male to female ratio of 1.6:1. Two hun-
dred ninety three children (91%) were from Addis 
Ababa and 29(9%) were from outside Addis Ababa. 
The mean age was 10.4±2.1 years and 11 years was 
the median age. The youngest child was 3 years old. 
The peak age range was 10-14 years. The age and 
sex distribution of patients is shown on Table 1. 
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Table 1: Demographic characteristics in 322 children operated for acute appendicitis, ZMH,  
September 2006-August 2010 

 
 
 
    

 Symptoms and signs of presentation to the hospital 
are shown on Table2. All patients had abdominal 
pain and migration of pain to the right lower quad-
rant was observed in 64.9% of children. Anorexia 
and vomiting were the next common presenting 
symptoms. Right lower quadrant (RLQ) tenderness 
was the leading physical finding observed in 83.9% 
of patients. The duration of symptoms before presen-
tation  ranges from 12 hours to 5 days with the aver-
age duration being 2.5±1.3 days with a median dura-
tion of 3 days in children with simple appendicitis; 
whereas the duration of illness at presentation  in 
children with perforated appendicitis ranges from  24 
hours to 15 days with the average duration being 
5.2±1.7 days with a median duration of 5.5 days
(p<0.03).The average length of hospital stay in chil-
dren with simple appendicitis was 3.6±1.4 days, me-
dian  4 days with a range of 2-6 days whereas  the 
average length of hospital stay in children with per-
forated appendicitis was 8.4±2.3 days, median  8.5 
days with a range of 6-25 days(p<0.01). 
 
 
 
 
 
 
 
 
 
 

Symptoms and signs of presentation to the hospital 
are shown on Table2. All patients had abdominal 
pain and migration of pain to the right lower quad-
rant was observed in 64.9% of children. Anorexia 
and vomiting were the next common presenting 
symptoms. Right lower quadrant (RLQ) tenderness 
was the leading physical finding observed in 83.9% 
of patients. The duration of symptoms before presen-
tation  ranges from 12 hours to 5 days with the aver-
age duration being 2.5±1.3 days with a median dura-
tion of 3 days in children with simple appendicitis; 
whereas the duration of illness at presentation  in 
children with perforated appendicitis ranges from  24 
hours to 15 days with the average duration being 
5.2±1.7 days with a median duration of  5.5 days
(p<0.03).The average length of hospital stay in chil-
dren with simple appendicitis was 3.6±1.4 days, me-
dian  4 days with a range of 2-6 days whereas  the 
average length of hospital stay in children with per-
forated appendicitis was 8.4±2.3 days, median  8.5 
days with a range of 6-25 days(p<0.01). 

Characteristics Frequency Percentage 

Age       0-4 
              5-9 
              10-14 
            Mean age 
            Median 
            Range 

2 
111 
209 
10.4+ 2.1 
11 
3-14 

0.6 
34.5 
64.9 

Sex           M 
                 F 

194 
128 

60.2 
39.8 

Resident   Addis Ababa 
                 Outside Addis Ababa 

293 
29 

91.1 
9.0 
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Table 2: Clinical presentation in 322 children operated for acute appendicitis, ZMH, September 2006-August 2010 
 

 
Symptoms 
         Abdominal pain                                                                               322(100) 
         Anorexia                                                                                         274(85.1) 
         Vomiting                                                                                         270(83.9) 
          Fever                                                                                               265(82.3) 
          Pain shift to the RLQ                                                                      209(64.9) 
          Constipation                                                                                      59(18.3) 
          Diarrhoea                                                                                          49(15.2) 
Signs 
           RLQ direct tenderness                                                                      270(83.9) 
           Rebound tenderness                                                                         189(58.7) 
           Generalised tenderness                                                                     52(16.1) 

 
*N.B. multiple symptoms and signs are possible 
 Duration of illness at presentation in children with  
                        - Non perforated appendicitis:  Mean   2.5±1.3 days (Range 12 hours -5 days) 
                        - Perforated appendicitis: Mean   5.2±1.7 days (Range 24 hours-15 days) 
Hospital stay in children with 
               - Non perforated appendicitis: Mean 3.6±1.4 days (Range 2-6 days) 

 

Table 3:  White blood cell (WBC) count in 322 children operated for acute Appendicitis ,ZMH,  
September 2006-August 2010. 

 
2890-10000                                                                                         82(25.5) 
10001-20000                                                                                       209(64.9) 
20001-30000                                                                                       20(6.2) 
>30000                                                                                                11(3.4) 
Neutrophils (%) 
>75                                                                                                     229(71.1) 
≤75                                                                                                      93(28.9) 
____________________________________________________________________________________________ 

Clinical presentation*                                                                    No of Patients (%) 

           RLQ mass                                                                                          11(3.4) 

            -Perforated appendicitis: Mean 8.4±2.3 days (Range 6-25 days) 

WBC count(/mm³)                                                                       No of patients (%) 

 Table 3 shows the leucocyte count of the patients. 
Leucocytosis (WBC count >10000/mm³) was found 
in 74.5% of the patients and neutrophila (neutrophil 
count percentage >75) was observed in 71.1% of 
children. The mean leucocyte count was 13150/mm³ 
with a range 2890-44420/mm³. 
 

The intraoperative gross pathologic findings were 
shown on Table 4. Simple appendicitis was found in 
32.3% of patients and appendicular perforation was 
observed in 59.6% of children. The incidences of 
perforation if symptoms were present for less than 24 
hours, 24-48 hours and more than 48 hours were 
4.1%, 10.2% and 45.3 %( p<0.001), respectively.  
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Table 4: Intraoperative gross pathologic findings in 322 children operated for acute appendicitis, ZMH, September 
2006-August 2010 

 

 
Simple appendicitis                                                        104(32.3) 
Gangrenous appendicitis                                                     6(1.9) 
Perforated   appendicitis                                               192(59.6) 
Appendiceal abscess                                                         20(6.2)  

 

Gross pathology                                                     No of patients (%) 

Total                                                                             322(100) 

 Postoperative wound infection was observed in 1.9% 
and 31% of children with non-perforated and perfo-
rated appendicitis, respectively (p<0.001). Two chil-
dren (0.62%) died postoperatively. Both were eight 
years old female children who came after a week 
from the onset of their illness and had perforated 
appendicitis with generalised peritonitis. 
 
 

DISCUSSION 

 

Acute appendicitis  is the most common acute surgi-
cal condition in children and a major cause of child-
hood morbidity (1-3). In our study acute appendicitis 
accounted for 87.5% of acute abdominal emergencies 
in children .Acute appendicitis accounted for 62.3% 
of all abdominal emergencies in children  in a study 
conducted in Bangui, Central African Republic
(14).The negative appendectomy rate in this study 
was 2.9%.  Negative appendectomy rate of 5% was 
observed in a study by  Kosloske  AM, et al(15). 
Negative appendectomy rates of 14%(16) , 15%(17) 
and 17%(18) were reported in other studies. The low 
rate of negative appendectomy that was observed in 
this study may be because the diagnosis of appendi-
citis in our set up was based on a subjective percep-
tion of macroscopically abnormal appendix rather 
than more objective microscopic findings. Even if no 
apparent explanation could be given ,the male to 
female ratio was 1.6:1 in this study and  higher inci-
dences of acute appendicitis were also observed in 
males in other studies with a male to female ratio of 
1.3:1(19), 1.4:1(4,20), 1.5:1(21), 1.7:1(22), and 2.2:1
(12). We observed that the mean age of children with 
acute appendicitis was 10.4±2.1 years. A mean age 
of 10.1±2.8 years(12), 9.6 years(15), 10 years(19), 12 
years(20), and 9.3 years(22)  were reported in other 
studies. The median age in our study was 11 years 
and this was shown to be 8 years in Abebe’s et al 
study (22). The highest incidence of acute appendici-

tis was observed in age group between 10-14 years 
in this study and this was shown to be between 10-
12 years in the study by  Orvar J et a l(21). Abebe 
B., et al , however, showed 5-10 years of age to be 
the peak incidence of acute appendicitis (22). The 
youngest child in this series was 3 years old and the 
same was observed in a Nigerian study (23).The 
youngest age in Kosloske’s, et al (15) and Abebe’s , 
et al (22) reports was 1 year. Four years of age was 
the youngest child in Willmore’s, et al report
(16).Six months of age, however, was the youngest 
age in the study by Pearl RH et al (20).  
 
Absence of cases of acute appendicitis in children 
under 3 years of age in our series may be due to 
misdiagnosis. The commonest presenting symptoms 
and signs in this study were abdominal pain, ano-
rexia, vomiting, fever and RLQ tenderness which 
were observed in 100%,85.1%,83.9%,82.3% and 
83.9% of the patients, respectively. Abdominal pain 
(98%), fever (86%),vomiting (82%),and RLQ ten-
derness (90%) were the commonest symptoms and 
signs observed in Orvar J, et al study (21). The 
commonest presenting symptoms and signs ob-
served by Abebe B., et al were abdominal pain
(99.3%), fever(91.2%), vomiting(90.5%) and direct 
abdominal tenderness(98%). Anorexia was ob-
served in only 10.2% of the cases which is far lower 
than from our finding(22).Diarrhea was observed in 
15.2%of children in this series and 11.6% was the 
observation made by Abebe et al (22). 
 
 Diarrhea was found in 7.6% of adult patients in a 
study by Abraham D., et al(24). This shows that 
diarrhea as symptom of acute appendicitis may be 
seen more  in children than in adults. The study 
showed that the mean durations of symptoms before 
presentation in children with non-perforated and 
perforated appendicitis were 2.5±1.3 and 5.2±1.7 
days respectively and this shows that delayed pres-
entation was significantly associated with appen-
dicular perforation which is in agreement with other 
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 studies (12,13,22,25). In this study the median length 
of hospital stay in children with non-perforated ap-
pendicitis was 3.5 days whereas the median  length 
of hospital stay in children with perforated appendi-
citis was 8.5 days indicating a significant association 
between appendicular perforation and prolonged 
hospital stay which is in agreement with observations 
by Abebe B., et al (22), Narsule CK, et al(25),Nance 
ML,et al(26)) and Esposito C, et al (27). The pro-
longed hospital stay observed  may be due to the 
associated morbidities following appendicular perfo-
ration. 
 
Leucocytosis with neutrophil predominance was ob-
served in the majority of our patients and this  was in 
line with other studies (21,22,26,28,29) but Adekunle 
O.O., et al  from Nigeria observed leucocytosis in 
only 48% of their patients which is far lower than our 
finding (23).Appendicular perforation was found in 
59.6% of patients in this study and comparable perfo-
ration rates were reported in other studies
(21,22,30,31).When compared to this study, appar-
ently lower rates of  perforations were reported in 
studies by Michael B., et al(37%)(11), Eldar S., et al,
(32%)(13),  Willmore W.S., et al (22%)(16) and Bir-
hanu K., et al (41%)(32). The higher rates of perfora-
tion that was observed in this series was the result of 
delayed presentation. 
 
 
 
 

The wound infection rate in children with perforated 
appendicitis was 31% and this was shown to be 
27.6% in a study by Orvar J et al (21). When com-
pared to the wound infection rate in non perforat-
edappendicitis(1.9%), perforative complication is 
associated with higher rate of wound infection. A 
mortality rate of 0.62% was observed in this study. 
Mortality rates of 0 %( 20, 33, 34),1.0%(12), 2.7%
(21), 0.68%(22),  and  0.4 % (35) were reported in 
other studies. The mortality rate observed in this 
study, even if comparable to or even better than 
from some other African studies, may be significant 
when compared to the 0% mortality from the devel-
oped world  and this may be due to better awareness 
of the disease and better health care facilities in the 
Westerners. 
 
In conclusion: Acute appendicitis was the common-
est cause of acute abdominal emergency in children 
in ZMH. It was more prevalent in children aged 10-
14 years .The commonest symptoms and signs of 
presentation were abdominal pain, anorexia, vomit-
ing, fever and RLQ tenderness. The risk of perfora-
tion was directly proportional to the duration of 
illness at presentation. Perforated appendicitis was 
associated with increased morbidity, mortality and 
prolonged hospital stay. Lack of parental awareness 
about the disease and misdiagnosis at prehospital 
levels may be reasons for late presentation. Further 
prospective study is recommended . 
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ABSTRACT 
 

Lymphoma management begins with an accurate diagnosis & staging. Major advances in imaging techniques, 
make cross sectional imaging and nuclear medicine technique an excellent tool for patient work up. However, lim-
ited access to modern imaging modality in resource limited set up and luck of standardized imaging work up chal-
lenged patient’s management.  
Assess the local lymphoma imaging work up and management challenges in patients with lymphoma and develop 
local imaging and reporting guideline. 
A semistructured qualitative interview to six conveniently selected physicians (hematologists, oncologists &  pa-
thologists) who primarily takes care of lymphoma patient and literature review on the role of various imaging mo-
dalities, recommendation and experience of other countries were used as a methodology 
Conventional and basic imaging modalities are used in the work up of patient in our set up. The imaging recom-
mendation for these patients requires at least CT of the chest, abdomen and pelvis for initial diagnosis and FDG-
PET and/or PET–CT for follow up and recurrence. Due to the comparable diagnostic potentials of US and its wide 
spread availability, makes US still the primary imaging modality. Luck of required information’s and inconsistency 
in the radiologists report found to challenge physicians in their patient management. 
The study concluded that US should still stay as the most important imaging modality in the initial treatment, stag-
ing and follow up patients in resource limited set up. It also recommended the general imaging work up and re-
porting  framework. 
Key words: Lymphoma, Ultrasound, Computed Tomography, FDG/PET, MRI 

  
 

INTRODUCTION 
 

Lymphoma is a general term for a group of cancers 
that originate in the lymphatic system and it is the 
most common hematopoietic malignancy. Overall 
incidence of lymphoma is increasing globally, with 
age-adjusted incidence rates for NHL being highest 
in developed countries. The incidence is also rising 
in sub-Saharan Africa where the prevalence of HIV 
is the highest in this part of the world (1).  
 
Like any other disease, lymphoma appropriate man-
agement begins with an accurate and precise diagno-
sis; which depends on clinical, laboratory and imag-
ing findings and criteria’s. Traditionally, clinical 

findings and imaging like US and CT scan was used 
to make diagnosis and staging which usually  neces-
sitated a surgical biopsy specimen to obtain adequate 
tissue(2). 
 
Major advances in imaging techniques, during the 
past two decades, make cross sectional imaging an 
excellent tool. Imaging is not only used to suggest 
diagnosis but is also essential to determine the stag-
ing of disease in patients with an established diagno-
sis of lymphoma. Such staging is critical in determin-
ing the type, nature, and aggressiveness of treatment 
options to be offered to patients, as well as predicting 
prognosis. Where needed, imaging is also used to 
assess the response of lymphoma to therapy and to 
determine the extent of the disease when recurrence 
is found. Such imaging role needs multimodality 

1Addis Ababa University, School of Medicine, Department of Radiology  
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 modern imaging which includes cross sectional im-
aging which is used to detect lymphadenopathy and 
the pattern of nodal involvement. Functional imag-
ing, such as positron emission tomography (PET) 
using F-18-fluorodeoxyglucose (FDG), integrated 
with computed tomography has become widely used 
in the staging and evaluation of therapy response in 
lymphoma. It is also very useful in the follow-up of 
PET-avid lymphomas (2, 3). 
 
Despite the development in imaging more than three-
quarters of the world’s population lives in circum-
stances in which the possibility of receiving even the 
most elementary radiological services is exceedingly 
remote (4). In Ethiopia, like other developing coun-
tries, radiological service is poorly developed. Plain 
radiographs and US are the most commonly available 
imaging modalities.  CT is available in only in few 
centers and MRI is just appearing in the market. Nu-
clear medicine service is available in only one insti-
tution in Ethiopia (5). Services like gallium-67-
citrate (Ga-67) scans and PET scans are farfetched at 
the current situation. 
 
However, the problem is not only limited to unavail-
ability of high tech modalities rather also lack of 
standardized imaging workup and reporting. Univer-
sally, the need for standardizing interpretation of 
imaging modalities is widely advocated so that con-
sistent diagnosis, response assessment and follow up 
of patient can be made. Theoretically, any radiology 
report should be complete and include the structures 
involved, the extent of involvement, the appearance 
of the lesion, size and etc. The magnitude of lack of 
such standardized approach in our set up where basic 
and traditional imaging modalities employed in pa-
tient management aggravate the quality of the service 
rendered to patients. 
 
Therefore, recommendation in standardizing diag-
nostic imaging approach and report with lymphoma 
promotes evidence-based practice and provides guid-
ance to clinicians about which imaging techniques 
are the most appropriate in our set up to use in the 
workup and management of their patients. It also 
help the radiologist to understand the existing prob-
lem and guide them on how to make comprehensive 
& helpful comment for better patient management. 
 
Thus the objectives of the review were to assess the 
imaging modalities used in patients with abdominal 
lymphoma and suggest the optimal imaging approach 
to be used in the local circumstances,. It also assess 
the challenges in reporting and attempts to develop 
local imaging and reporting guide line in patients 
with abdominal lymphoma. 

 
 

MATERIALS AND METHODS 
 
 
Combinations of different methodological ap-
proaches were used in this study.  The first method is 
reviewing literature on the role of various imaging 
modalities, recommendation and experience of other 
countries. 
 
The second methodology used was conducting a 
semi structured qualitative interview with physicians 
who are involved in routine care of lymphoma pa-
tients. 
 
In reviewing literatures: the English language evi-
dence published on imaging abdominal lymphoma 
was searched through MEDLINE using the following 
words “lymphoma, imaging, and imaging treatment 
response”. The pertinent literatures’ identified are 
cross referenced to select further articles. Besides the 
above, no other specific search strategy was adopted.  
Those articles with a definitive recommendation on 
the imaging approaches, articles which has evidence 
on value of various imaging modalities are reviewed 
to assess the significant role of each modality. Local 
expert opinion was incorporated in the development 
of the recommendations.  
 
A Pre-prepared format were used for the  semi struc-
tured qualitative interview and done on conveniently 
selected two pathologists, two hematologists and two 
oncologists who are involved in managing lym-
phoma patients. The interview emphasized on their 
local experience on diagnosis, staging, follow up, 
treatment response and imaging related challenges.  
 
 

RESULTS AND DISCUSSION 
 
 
Local lymphoma imaging work up & challenges: 
Universally hematologists, oncologists, internists and 
pediatricians are involved in the management of pa-
tients with lymphoma. In our set up, primary man-
agement of lymphoma patients depends on age of the 
patients, disease localization, disease stage, predomi-
nant site involved, type of lymphoma, patient prefer-
ence, and availability of the specialty and referral 
preference of the primary caring doctor. 
 
In an interview with the physicians, more than two 
third of the patients are primarily managed by hema-
tologists, either pediatric or adult. The process of 
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 referral is not different from any other disease. Pa-
tients if suspected or diagnosed at different outpatient 
clinic are referred to the hematology team or oncol-
ogy team. These clinicians are responsible for stag-
ing, treating and follow up of the patient. The on-
cologists, in our set up, usually take full responsibil-
ity, if disease is localized to specific organ or site or 
adjuvant radiotherapy is necessary. In addition, they 
are very much involved in managing abdominal lym-
phoma. Both oncologists and hematologist adminis-
ter systemic anti lymphoma medication. 
 
No joint clinic or interdepartmental management 
sessions specifically arranged for the management of 
these patients in our hospital. However, tumor board 
meeting with pathologists and oncologists and some-
times surgeons is done fairly regularly.  It is unfortu-
nate no radiologist is a member of this team. Accord-
ing to one of the oncologist lack of enthusiasm from 
the radiologists is the reason for not including them. 
The need for the presence of radiologist in the team 
is believed essential by all.  
 
There are few studies done, in our set up,  assessing 
the prevalence of lymphoma. During the interview 
one of the oncologist revealed that his group is re-
viewing fourteen years data of 13,800 patients with 
malignancy in oncology department. In this unpub-
lished review, hematologic malignancy account for 
1.5% of 13,800 patients of which lymphoma is the 
dominant (Dr. Wondimagegn, Department of Oncol-
ogy/radiotherapy, AAU). 
 
Older study done by Shamebo M et al showed that 
hematologic malignancies account for about 3% of 
hospital admissions. Among the hematological ma-
lignancies lymphoma and leukemia account for 56 % 
(9). According to the experience of our hematolo-
gists, approximately 5 - 9 patients/month are seen 
and most patients arrive late in their disease. Oncolo-
gists claim that they manage less than 2 to 3 cases of 
lymphoma per month. The prevalence of the disease 
in any given health institution depends on the level of 
service and availability of the specific personnel. 
Diagnosis is based on FNA, verification and cell 
marker determination done from specimen biopsy, 
rarely by immunohistochemistry. 
 
According to the pathologists, Ann Arbor method of 
lymphoma classification is used. Once the diagnosis 
is proved pathologically, all patients are routinely 
staged, but if there are difficult or equivocal cases 
telemedicine technology (iPath) is used to get expert 
opinion. Nearly all physicians interviewed use both 
clinical and imaging findings (usually CXR and US) 

when staging. All of them claimed that CT is rarely 
used in abdominal lymphoma and no MRI or any 
nuclear medicine techniques are used. In a review 
suspected 69 lymphoma patients only 9 % of these 
patients had CT and most of them have CXR & US 
(Asfaw et al. in publication process). This is in con-
tradistinction to the routine practice elsewhere; they 
suggested the use of CT chest, abdomen and pelvis, 
PET/CT and MRI (6, 7, 8, 10, 11). Strong financial 
implications for routine use of CT scan & MRI and 
unavailability of nuclear medicine techniques forced 
them to entirely rely on plain radiographs and ultra-
sound.  
 
In addition to the challenges of limited availability of 
variety of imaging modalities, the degree of informa-
tion the clinicians obtained from the radiologists re-
port is disappointing, as per the clinicians. They 
claimed that the reports are grossly unstandardized 
and the information critically wanted for staging the 
disease are sparsely mentioned and sometimes not 
mentioned at all.   
 
As per the opinion of one of the oncologists; 

“We can’t even make radiotherapy planning 
due to the limited information from the report 
and the hard copy images sent with the report, 
which do not sometimes include the area of 
interest. According to his opinion, we practi-
cally have very limited assistance from imag-
ing despite its potential”. 

When all the six physicians are inquired on the con-
tribution of luck of adequate clinical information to 
the radiologist poor reporting? They concur with the 
need for information for the radiologist especially in 
the situation where EMR is not available. However, 
none of them consider it as a justification for the 
poor quality of radiology report.  
 
Among the missing information from the reports, 
according to the physicians; poor description about 
the positive finding, absence of information on the 
extent of involvement of anatomic regions, lack of 
measurement of size of the pathology, deficiency of 
negative finding, nonexistence of recommendation 
on further imaging, staging, and management are 
included as  important. They recommended the need 
for a standardized report and they emphasized the 
points mentioned above to be included. Our review 
could not find similar study done in developing 
country whether similar problem exist. However, we 
suppose similar problem might be seen due to the 
busy schedule of the limited number of radiologist. 
 
The situation is worse in the follow up of the patients 
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 where they claim that for practical purpose they do 
not use imaging. They, nearly all,  claimed that they 
stopped relying on single reports and send patients to 
different private and public imaging centers so that to 
confirm negative or positive findings. Occasionally, 
they entirely rely on their clinical findings in patient 
follow up. They also claimed, “Absence of informa-
tive, complete and standardized report is a consistent 
opinion of most practicing doctors for all type of 
imaging and disease”. This finding should be a big-
gest wake up call for radiologists who are involved in 
the examination of patients. 
 
The physicians, claimed that the follow up of patients 
with lymphoma depends on the clinical condition and 
outcome of the patients ,  the extent of systemic in-
volvement, the type of lymphoma,  the regions in-
volved and the individual clinician (specially the 
specialty type, oncologists in general reevaluate ear-
lier). Imaging is also used to see the change or ap-
pearance of newer lesions during follow up. 
 
According to, nearly all, clinicians’ interviewed, the 
current practice where residents examining and re-
porting independently with limited supervision on 
patient’s diagnostic images contribute for the incom-
plete and un-standardized report. They recommended 
the need for close supervision as a possible solution. 
Even though, this is not verified by the opinion of the 
radiologists, the authors agree that this is the current 
practice in the studied hospital.   
  
The question whether to develop a standardized for-
mat, specific for lymphoma patients was positively 
entertained by the physicians. However, they ques-
tioned the practicality, in a situation where luck a 
subspecialist group of radiologist to particularly deal 
with these patient.  They rather suggested having a 
format for all patients with abdominal ultrasound and 
specific findings like lymph node enlargement or any 
mass lesions or lesion in any abdominal organs to be 
described exhaustively irrespective of the type of 
disease. Most of the clinicians recommended to iden-
tify specific lesion in a particular area of the organ to 
be measured and this specific lesion to be measured 
during follow up. This is believed to be very critical 
in situation like ours, where EMR is not available.  
 
Literature review: on Imaging for diagnosis, stag-
ing and treatment response of patients with abdomi-
nal lymphoma:   
 
Review of literature was made on the role and the 
recommendation of the various types of imaging 
used for diagnosis, staging and assessing response to 

therapy with abdominal lymphoma patients. Twenty 
one articles and peer reviewed papers and recom-
mendations were reviewed. These articles included 
thirteen General review and modality based articles 
and eight consensus papers which suggest various 
recommendations and guidelines (Table). 
 
The role of various imaging modalities in abdomi-
nal lymphoma: All reviewed literatures stated diag-
nostic imaging modalities to have a fundamental role 
in the staging of lymphomas and owing to major 
advances during the past two decades, make surgical 
staging unnecessary in most cases. Cross-sectional 
imaging techniques believed to be excellent tools for 
evaluating the extent and sites of disease in lympho-
mas.  Despite the stated value, concern is raised in 
the developed countries that many imaging studies 
ordered during active treatment among patients with 
cancer for uncertain reasons and that, in some cases, 
results may have little or no impact on clinical care. 
In contrary, developing countries face challenge of 
luck of variety of imaging modalities.   
 
Cross-sectional imaging (CT scan, MR imaging, US) 
is primarily used to detect lymphadenopathy and the 
pattern of nodal involvement (10, 12, 13, 14). Pa-
tients require routine follow-up to assess tumor 
shrinkage in response to therapy and to decide on 
treatment modification, if required. In most lym-
phoma patient’s lymph node or lesion size determi-
nation before and after treatment has been suggested 
as a means for follow up. Measurements of lesions 
should be bi-dimensional.  Most of these measure-
ments are relatively easy but might be difficult in 
cases of irregular edges or infiltrating lesions. In 
some patients, lymph node attenuation values may 
decrease as a response to treatment with or without 
overall reduction in lymph node size(15-17). 
 
The following are details, according to the reviewed 
literatures, illustrating the roles & limitation of vari-
ous imaging modalities in imaging lymphoma. 
 
Computed  tomography: Most western literatures 
suggested clinical management of lymphoma to be 
decided based on either contrast enhanced CT or 
PET.  CT scan is the most commonly used imaging 
modality for the detection, staging, and follow-up of 
lymphoma. The role of CT scan in lymphoma is mul-
tifold. It is used to (1) define the full extent of dis-
ease to allow accurate staging; (2) assist in treatment 
planning (i.e., determine the site of nodal biopsy, 
create radiation planning portals, and select chemo-
therapy protocols); (3) evaluate response to therapy; 
and (4) monitor patient progress and possible relapse. 
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 Contrast-enhanced computed tomography is advised 
in patients with abdominal lymphomas for distin-
guishing lymph nodes from non-opacified bowel 
loops and vessels, and where more precise measuring 
of node size is indicated. In rare cases with head and 
neck involvement, CECT may be useful to differenti-
ate physiologic uptake from enlarged cervical lymph 
nodes(2, 6). 
 
Various studies evaluated the use of CT, the accuracy 
of CT staging of abdominal lymph nodes compared 
with postoperative clinical stage was found to be 
75%. However, poor performance of CT was de-
scribed in aggressive tumors by Mikhaeel et al (11) 
and the reason postulated was its inability to cor-
rectly identify an early response, since it depends 
largely on the reduction in size of the enlarged lym-
phadenopathy or masses. 
 
In a study by Zinzani et al (12) 59 patients with 
NHL, presenting with abdominal involvement had 
CT scans at diagnosis and during follow-up (median 
24 months). The accuracy of CT was found to be 
very low, at 25%, because of the many false posi-
tives, which may be due to the CT scan inability to 
differentiate between active residual disease and fi-
brotic changes from curative therapy in patients with 
abdominal masses.  
 
Moreover, other pitfall with CT is the increasing 
number of reports on the presence of normal sized 
lymph nodes with early lymphoma which affect dis-
ease staging. To overcome this pitfall comparison 
with the most recent CT study is suggested, however, 
this is often not sufficient because the growth be-
comes obvious only if serial studies are compared.  
Even then, small difference in measurement 
(approximately 15%) in near normal-sized lymph 
nodes between two CT examination is often related 
to ‘‘plane of section’’ artifact (i.e. related to slice 
section)  and also a follow-up study in 3 months is 
not sufficient for follow-up of slow-growing lym-
phoma (2,10,11,13). 
 
CT-based criteria of response were defined for NHL 
but are also often used for HL. Recommendations 
include separate definitions for complete remission; 
complete remission (unconfirmed or uncertain); par-
tial response; stable diseases; and progressive dis-
ease. Progressive disease, for example, includes the 
appearance of new lesions or an increase of more 
than 50% in known lesions. An increase of more than 
50% in the greatest diameter of any previously iden-
tified node that was greater than 1 cm also represents 
progressive disease (18). 
 

MRI imaging: Comparative studies showed the ac-
curacy of MR imaging in detecting lymph node and 
organ involvement is similar to that of CT. Etsoro-
Tess et al studied the role of MRI in staging patients 
with lymphoma. They evaluated 72 previously un-
treated patients with chest, abdominal, and pelvic 
MRI. The overall sensitivity of MRI for all lymph 
nodes was consistent at 87%, with the majority of 
under staged nodes located in the para-aortic area 
(75%).  
 
Overall, MRI influenced the staging (upgraded) in 11 
of 74 patients (15%) and demonstrated the presence 
of unsuspected disease in nine of 42 patients (21%) 
(14). However, other multiple comparative studies 
showed no significant added value by the use of MRI 
and restricted its use whenever CNS lymphoma is 
suspected. Change in the signal related to  fibroses 
and cystic change in follow up patient has been advo-
cated by these studies. The inconsistency of the find-
ing is the limitation of MRI as a tool to follow re-
sponse to treatment except its help in assessing the 
nature of a residual mass detected by CT. In the fu-
ture diffusion MR imaging in lymphoma patients by 
allowing the detection of water motion over small 
distances expected to add input in lymphoma man-
agement. In general, limited additional information 
acquired by MRI limits its wide spread  use in ab-
dominal lymphoma diagnosis and follow up  (10, 14, 
15). 
 
Ultrasound examination: Sonography is a straight-
forward and convenient technique to investigate lym-
phadenopathy. Superficial lymphadenopathy, like the 
region of the neck, is a common manifestation of 
lymphoma and detailed analysis of these glands help 
in suggesting the cause of the lymphnode enlarge-
ment. Most Lymphnodes in the abdomen are accessi-
ble and can be assessed  transabdominally. This helps 
to assess which lymphnode groups are involved and 
assess the different US features which suggest the 
lymphomatous nodes. Features like size, shape, echo 
texture, internal architecture, presence of calcifica-
tion,  and color Doppler flow studies help in suggest-
ing a lymphnode is lymphomatous or metastatic (2, 
10, 17). 
 
Sonography  prove to be a useful initial investigation. 
However, the main disadvantages of sonography are 
the poor spatial resolution, its limited use in the tho-
rax and deep retroperitoneum, and high operator de-
pendency. Some of its limitations may be overcome 
by doppler sonography which offers functional imag-
ing of the lymph node. Since feeding vessels deter-
mine tumor growth, color/power doppler sonography 
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 (US) may be used to differentiate lymphoma from 
metastatic carcinoma (19). Giovagnorio and et al (20) 
have described that vessels could be identified in all 
lymph nodes in patients with lymphoma. The majority 
of the lymph nodes demonstrated hilar vascularity 
because lymphoma arises within the lymph nodes and 
progresses in a centrifugal fashion. 
 
Reports suggest that intravenously administered mi-
crobubbles help the diagnosis of lymphadenopathy 
with accurate demonstration of vascular flow within a 
lymph node(21). Sonography is a noninvasive method 
for detecting splenic involvement in lymphoma (22). 
Ultrasound is also useful for the evaluation of the 
genitourinary tract, including possible testicular in-
volvement. US-guided biopsies of focal lesions are 
useful for tissue sampling (2, 10, 13). 
 
The studies done assessing the use of US are relatively 
older. Current studies done in developed nations em-
phasized the use of other cross sectional images like 
CT.  No recent study, to our knowledge, recommend 
the use of US exclusively for staging, follow up and 
response assessment.  
 
Nuclear medicine techniques: Functional imaging 
reflects the metabolic activity of tissues that precede 
anatomical changes, allowing for a more expedient 
change to an alternative treatment. PET with 18F-
FDG can provide functional information based on the 
increased metabolic demands of tumor cells requiring 
adenosine triphosphate generated by glycolysis. In 
addition to detection of tumor foci in the lymph nodes 
and spleen, PET imaging has the ability to differenti-
ate between aggressive and low-grade lymphomas. 
Aggressive lymphomas tend to have a higher 18F-
FDG uptake (23). The median sensitivity and specific-
ity reported for PET is 90.3 percent and 91.1 percent, 
respectively. The maximum joint sensitivity and 
specificity was 87.8 percent [24). Other nuclear medi-
cine techniques like gallium 67 have been used in 
lymphoma; however the sensitivity and specificity of 
FDG PET are superior to those of gallium 67 scinti-
graphy in all but indolent lymphoma (18). 
 
However, PET imaging has numerous limitations such 
as absence of precise anatomic landmarks for accurate 
localization of lesions, inherent lack of specificity 
(18F-FDG can be taken up by lymphomatous nodes 
and sites of active inflammation and physiologically 
by some organs) and low-grade lymphomas may not 
demonstrate uptake or have a low 18FDG uptake (18). 
 
FDG PET is important in both the primary diagnosis 
and the evaluation of therapy in lymphoma. It is also 

superior to CT&MRI in differentiation of viable tu-
mor, necrosis, and fibrosis. Perhaps the clearest role 
for the use of PET in lymphoma is in post-treatment 
response assessment because of its ability to distin-
guish fibrosis or sclerosis from residual active disease. 
Early studies have demonstrated a role for post-
therapy FDG-PET imaging in the prediction of ag-
gressive NHL or HL recurrence (2, 10, 11, 18, 23, 
25,26). 
 
The advent of PET-CT has remarkably improved the 
accuracy in the diagnostic work-up of patients with 
lymphoma. PET-CT provides dual modality imaging, 
which combines the functional information provided 
by PET and the excellent anatomic resolution offered 
by CT. Despite the mentioned role of various nuclear 
medicine techniques their absence or their poor devel-
opment status in most developing countries makes 
them unthinkable in these countries. 
 
General consensus in imaging work up of lymphoma 
patient and adoption to local set up: Various agencies 
made recommendation on the use of various imaging 
modalities based on literature and local experience (7, 
8, 10, 27 28, 29). The recommendations developed by 
radiology and oncology experts in Ontario are one 
such attempt (8). The recommendation was developed 
by performing detailed literature review, taking opin-
ion of local experts and external reviewers. These 
expert groups recommended CT chest/abdomen/pelvic 
neck for staging in all patients and is generally ac-
cepted as the primary modality for suspected lym-
phoma and in selecting the site for surgical tissue di-
agnosis.  For response assessment CT of at least in-
volved area recommended, where this information 
alter the treatment plan.  US and MRI recommended 
by this group to be used only in selected cases.  
 
In following patients routine CT to be used for high-
risk at presentation, after initial therapy if PET not 
available, those felt to be at risk of recurrence and in 
patients with incurable lymphoma.  The role of MRI 
limited and used when CT is unclear, may be useful in 
identifying solid organ involvement. In some cases, it 
may show extra-nodal disease, such as bone marrow 
involvement when bone scan is equivocal. However 
US recommended to be used in few selected cases (7). 
A number of agencies have developed consensus-
based guidelines on the use of imaging in the follow-
up of lymphoma. FDG PET is believed to be impor-
tant in both primary diagnosis and the evaluation of 
therapy in lymphoma. The clear role for the use of 
PET in lymphoma is in post-treatment response as-
sessment because of its ability to distinguish fibrosis 
or sclerosis from residual active disease is widely ad-
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 vocated. The current hybrid PET-CT provides dual 
modality imaging, which combines the functional 
information provided by PET and the excellent anat-
omic resolution offered by CT is the best modality 
for both diagnosis and follow up. Its limited avail-
ability limits its use (28). 
 
The American College of Radiology (ACR) pub-
lishes the ACR Appropriateness Criteria, practice 
guidelines with a strong consensus component . The 
ACR Criteria for follow-up of Hodgkin’s disease 
strongly recommended that, for those patients with 
IIA sub diaphragmatic HD, chest/abdomen/pelvic CT 
be performed either every six months for two years, 
then yearly for three years, or once a year for five 
years, citing the potential for early curative salvage 
therapy (29). The Canadian Association of Radiolo-
gists recommended that, if there is clinical suspicion 
of relapse or progression, a chest, abdomen, and pel-
vis CT examination would be appropriate, especially 
for NHL, and MRI is not indicated initially but may 
help to assess the nature of a residual mass detected 
by CT (27).  
 
In the western world people has limited the use of 
US as the primary modality in lymphoma patients. Its 
use is limited for only initial evaluation of patients & 
guiding biopsies. The development of modern mo-
dalities with higher and better sensitivity and specific 
hindered its wide spread use. In addition sonography 
poor spatial resolution, its limited use in the thorax 
and deep retroperitoneum, and high operator depend-
ency added impetus to its limited role. 
 
However, US equipment and experts wide spread 
availability and its comparative role to CT in the 
abdominal imaging and the relatively large  extent of 
information attained about the solid organs of the 
abdomen and other structures, US should not only be 
the initial imaging modality but the essential modal-
ity to be used for all  patients in our set up. Its supe-
rior role in imaging superficial nodes and lesions, its 
role to guidimg biopsies, absence of radiation espe-
cially in children, portability and the opportunity to 
do repeat multiple studies is an additional tip in favor 
of its continued use. 
 
Therefore, it become obvious that CT and US should 
be the modality to be used for assessing abdominal 
lymphoma patients, especially at the initial diagnosis 
and staging. Follow up study usually done after 
fourth cycle of therapy, as per the local practice; also 
require similar examination modalities for restaging.  
The tendency of its increased availability and reduc-
tion in cost in our set up makes CT to be more 

widely used. However use of proper technique and 
comprehensive and purposeful examination and stan-
dardized reporting system is essential. 
 
The limited additional information’s that can be at-
tained by MRI in the abdomen, pelvis and its limited 
availability and cost restrict the routine use of this 
modality except in situation where CNS involvement 
is suspected.  
 
Recommendations:  
 
Based on the finding from the current survey and 
review of literature the following recommendation 
can be  drawn in imaging management of lymphoma 
patients in resource limited set up; 
1. Abdominal US to continue to be the prime diag-

nostic modality in the work up of lymphoma 
patients and as much as possible CT scan of the 
chest and abdomen including the pelvis has to be 
included in the work up of all patients with ab-
dominal lymphoma.  

2. Physicians must provide adequate information 
on the diagnosis, treatment status and clinical 
stage and the purpose of the current examination 
and images or brief description of the previous 
findings to the radiologist who perform or inter-
pret the US and CT scans. This should be em-
phasized until such a time where EMR is widely 
used. 

3.  Patients with Lymphoma must be managed as a 
team and as far as possible joint management 
session should be set up to discuss individual. 
specially difficult cases.  

4. Senior radiologist must examine/interpret  and/
or report or attend the examination of these pa-
tients and guide  the junior staffs report 

5.  Every abdominal US or CT report of lymphoma 
patient must include the following points on 
their report 

• Status of all solid abdominal organs, even if, 
findings are negative. 

        • Lesions or abnormalities should be character-
ized in terms of size, echo appearance vascular-
ity and precise anatomic location. In follow up 
study of these patients, similar description and 
comparative comments must be given to the 
requesting physicians. 

       • Report must include comment on the retroperi-
toneal structures, the peritoneum, mesentery and 
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 omentum, even if found negative.  
       •  All nodal regions has to be assessed and the 

regions  of identified enlarged lymph nodes must 
be stated based on standard regional nomencla-
ture and the uninvolved regions to be stated. 

6. The following points must be stated on the status 
of identified nodes  and or mass like node  

   • The shortest and longest diameter of the   
dominant nodes 

   • The dominant echo texture of most involved  
nodes  
   •  The presence or absence of calcifications, 
necrosis and other idiosyncrasies 
   •  Vascularity of the lesion based on power  
and color Doppler study 

  • The relative relation of the involved nodes 
like  the discreetness or matting and etc 

  • Whether the node or mass like lesions rela-
tion with vascular and other abdominal organs 

 • Presence of secondary effects on adjacent 
organs. 

7. With additional clinical information and imaging 
findings of other body regions, radiologists are 
commended to suggest the possible disease 

stage, cautiously. 
8. In the follow up study comparative evaluation 

must be the goal and all attempt must be under-
taken to do that, if not possible, the need for the 
comparative evaluation must be communicated 
in the report.  

9. Follow up study must state the development of 
new lesions and the relative condition of the 
previously identified lesion. In  concluding the  
reports comment must be added  the relative new 
status  (improvement or not) and the current 
disease stage. 

10. Limitation of the specific modality should be 
included, if decision on a specific finding or 
change cannot be determined. 

11. It is not recommended to suggest specific cell 
type of lymphoma, even if findings suggest so. 

 
At last we also recommend the need for further study 
and interdisciplinary consensus team to be formed so 
that they develop national lymphoma diagnosis and 
management guideline. 
 

Table : Abdominal lymphoma diagnosis, staging and follow up reviews 
 

Study subject area Focus     Author/publication year 

  
  
  
  
General review and 
modality based arti-
cles 

US - Carroll BA/Semin Ultrasound , 1982 
-Tschammler A et al/ EurRadiol ,1999 

Multimodality  in-
cluding CT 

-Munker R etal/.  Cancer 1995 
-Mikhaeel NG/ Leuk Lymphoma. 2000 
-Rademaker J/ PET Clinics 2006 
- Zinzani PL et al/ Leuk Lymphoma. 2002 
- Masahiro/ RadioGraphics 2010; 30:939–957  

MRI - Esoro-Tess JD et al/Eur J Radiol. ,1991 
FDG/PET - Schoder H et al/ J ClinOncol 2005 

- Mikosch Pet al/ Acta Med Austriaca 2003 
General review - Mattew J et al/ ClinOncol 1989 

- Munazza A et al/ RadiolClin N Am 46   (2008) 
- Rankin SC et al/ Eur J Nucl Med Mol Imaging  2003 

 Consensus paper Diagnosis & staging - Lister TA et al / ClinOncol 1989 
- Cancer action Ontario/ Recommendation report 2008 
- Canadian Association of Radiologists/2005 
- ACR appropriateness criteria /2000 
 

Post therapy follow 
up 

-Cheson BD et al/ J ClinOncol 2007 
-Expert Panel on Radiation Oncology/2007 
-Cheson BD et al/ ClinOncol. 1999 
-Bruce D/ RadiolClin N Am 46 (2008) 
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ABSTRACT 

 
 

Vitelline duct anomalies (VDA) are rare complications of persistent omphalomesentric duct or vitelline duct con-
necting the developing embryo with the yolk sac. VDA can be asymptomatic (detected incidentally) or sympto-
matic, most common of which is Meckel`s diverticulum. A patent vitelline duct is the most common symptomatic 
presentation in African children and we present here a four day old neonate with patent vitelline duct with ileal 
prolapse. The neonate was operated with the patent vitelline duct and gangrenous ileum resected and end to end 
ileal anastomosis done. 

  

 INTRODUCTION 
 
 

Vitelline duct or omphalomesenteric duct anomalies 
are secondary to the persistence of the embryonic 
vitelline duct, which normally obliterates by weeks 5
-9 of intrauterine life. These anomalies occur in ap-
proximately 2% of the population and may remain 
silent throughout life, or may present incidentally 
sometimes with an intraabdominal complication. 
 
Although Meckel’s diverticulum is the most common 
vitelline duct anomaly, a patent vitelline duct is the 
most common symptomatic presentation in develop-
ing countries (1). 
 

Case presentation: 
A four day old female neonate was admitted to our 
neonatal ward after presenting with protruding mass 
through the umbilicus of one day duration. Mother 
noticed the mass protruded after the neonate cried 
excessively. She was passing meconium from first 
day onwards. She has no history of vomiting. She 
was born to 28 years old para II lady. The mother 
had regular antenatal follow up and the pregnancy 
was uneventful. Labor lasted 12 hrs and the delivery 
was spontaneous vaginal delivery.  

Abdominal examination revealed fleshy pink mass 
protruding through the umbilical defect. There was a 
defect at the umbilical area measuring 3 cm in di-
ameter. There was greenish discharge from the limbs 
of the protruding mass (Fig.1). The anal canal is well
-formed and patent.  

 
Fig. 1. Prolapsed ileum (T-shaped)   

1 Department of Surgery, School of Medicine, Addis Ababa University, email  amezenet@yahoo.com, Addis 
Ababa ,Ethiopia 
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Fig. 3 Intussuscepted ileum being reduced 
A -The wide patent vitteline duct 
B -  Intussuscepted ileum 

 

   Fig. 4. Gangrenous ileal segment after reduction  

She was admitted with the diagnosis of term neonate 
+ macrosomia + vittelline duct anomaly. She was 
investigated and Hematocrit was 49% and Random 
blood sugar 90mg/dl. 
 
With the diagnosis of patent vitteline duct with pro-
lapsed ileum, the neonate was operated through 
circum-umbilical incision. The prolapsed ileum was 
ischaemic with bluish discoloration (Fig.2). Majority 
of the prolapsed segment turned pink after warm 
pack. The intussuscepted ileum was reduced (Fig.3). 
and the distal limb was found to be gangrenous (Fig. 
4) The patent vitteline duct with the gangrenous il-
eum around 10 cm long was resected and end to end 
entero-enterostomy and umbilicoplasty done. She 
had smooth post-operative course and discharged 
improved on the 8th post-operative day.   
 

Fig. 2 Ischaemic Ileum just after circumumblical 
incision 

 

 

B 

A 
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DISCUSSION 
 
Anomalies of vitelline duct occur as a result of the 
natural involution of the duct by 9th week of gesta-
tion. These anomalies occur in about 2% of the popu-
lation(1,2). They may be silent throughout life, found 
incidentally or as a result of complications. The com-
monest symptomatic presentation is Meckel`s diver-
ticulum. 
 
A patent vitelline duct with umbilical faecal drainage 
is the most symptomatic presentation of vitelline duct 
anomalies in developing countries(1,2). Other pat-
terns include omphalomesenteric duct (umbilical) 
sinus, omphalomesenteric duct (umbilical) cyst, um-
bilical mucosal polyp, or a fibrous cord connecting 
the ileum to the umbilicus (3,4). Associated congeni-
tal anomalies include umbilical hernia, intestinal 
atresias, cardiac malformation, cleft lip and palate, 
Exomphalos, trisomy 13 and Down`s syndrome(5). 
 
Symptoms include abdominal pain, rectal bleeding, 
intestinal obstruction, umbilical drainage and umbili-
cal hernia. About 6 % of these anomalies represent a 
patent duct and 20 % of such ducts being compli-
cated by intussusception of the small intestine. (6) 73 
% of such prolapse cases are detected during the neo-
natal period (6,7). The other more severe complica-
tion of such cases would be the progressive prolapse 
of the duct with a T or Y shaped small bowel protru-
sion via the umbilicus leading to mucosal ulceration 
and in severe cases gangrene as is evident in our case 
where about 10 cm of the distal prolapsed ileum was 
gangrenous (8, 9). 
 
These anomalies occur in equal frequency in both 
males and females but the incidence of symptomatic 
cases is higher in males with a male to female com-

plication ratio of 3:1(2). As has been mentioned 
above the presence of totally patent duct with pro-
lapsed intestine is exceedingly rare and few cases 
have been reported so far indicating the rarity of the 
condition. 
 
Diagnosis is often with history and Physical exami-
nation usually done during the initial neonatal 
evaluation at birth and rarely is further investigations 
like ultrasound, fistulography and plain abdominal x-
ray needed in complex cases (2). Hence initial thor-
ough evaluation is vital in diagnosing such rare vitel-
lointestinal duct anomalies and further prevents late 
presentation of such complicated cases of intestinal 
gangrene and obstruction as is seen with our neonate 
who presented late with ileal gangrene. Management 
of such anomalies need to be individualized as to the 
various patterns of presentation and anomalies and in 
emergency cases such as our neonate involves initial 
resuscitation followed by laparotomy often using 
infra- or circum- umbilical incision, duct resection 
and end-to-end ileloileal anastomosis(10). 
 
Conclusion: Although rare Vitelline duct anomalies 
do occur and when symptomatic usually involves 
Meckel`s diverticulum but the other less frequent 
variants such as the one reported here, patent duct 
with intestinal prolapse, could have lethal outcomes 
with complications like intestinal obstruction and 
gangrene if not detected during the initial neonatal 
evaluation. Management should include immediate 
laparotomy and resection of patent ducts after resus-
citation. 
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