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ABSTRACT 
 

Introduction: The introduction of image-guided biopsy has revolutionized the quality of patient care by avoiding open 

surgical biopsies and complications associated with it and the use anesthesia. Even though Ethiopian radiological train-

ing dates back to more than two decades, interventional radiology is a very recent introduction. This study reports the 

safety and significance of image guided biopsy on patient care. 

Patients and methods: This study was a prospective study carried out to assess the impact and safety of doing image-

guided biopsy in a tertiary care teaching Hospital in Addis Ababa, Ethiopia. 

Results: A total of 117 patients, their age ranging from 3 to 80years and a mean age of 41 were evaluated; 6.8% of them 

were children below the age of 10. Around two-thirds of the cases had intra-abdominal indications for biopsy followed by 

mediastinal pathologies. Ultrasound was used as a guide in about 85% of the cases. Except for one case that developed 

massive hemoptysis following fine needle aspiration of a middle mediastinal mass and treated conservatively, there was no 

major complication. A few minor complications, like mild pain and minor hemorrhage, required only close observation. 

Conclusion: On the whole, our study indicates that image-guide biopsy improves the existing medical care. Moreover, 

institutions particularly those providing training in radiology should promote the establishment of interventional radiol-

ogy for better patient diagnosis and improved planning of subsequent treatment. 
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INTRODUCTION 

 
Image guided biopsy is known to improve the quality of 

medical care by providing information regarding the stag-

ing of malignant neoplasm and guide the subsequent 

medical as well as surgical treatment of cases. Particularly 

in setups where tuberculosis is rampant which sometimes 

mimic primary as well as secondary neoplasm, simple 

clinical, laboratory and radiological differentiation may be 

a challenge. In such cases image guided biopsy will mark-

edly and positively affect subsequent patient management. 

Currently, image guided biopsies are performed with a 

high rate of accuracy and only minimal rates of complica-

tion and patient discomfort even in cases with deep seated 

retroperitoneal masses (1). In organs like the spleen with 

focal lesions, even in those who have known primary site 

where differentiation is crucially important for effective 

therapeutic decisions, image-guided  Fine Needle Aspira-

tion Cytology (FNAC/Biopsy has substantial impact (2,3) 

and  it is safe (4). For example, differentiating metastasis 

from splenic lymphoma and infection cannot reliably be 

made from all imaging including radionuclides. IGB is 

also important in establishing common disease processes 

with rare manifestations which may affect the subsequent 

patient management (5). 

 

The safety of FNA is well established even if complica-

tions may occur. Complications are  often  managed con-

servatively and rarely need surgical intervention (6). Ap-

plication of image-guided biopsy/FNAC in pediatrics has 

also been reported to be safe and accurate (7). Especially 

in liver sampling. the accuracy of image guided biopsy is 

not limited to larger liver masses, but accuracy is high 

even for small masses <3cm even in the presence of cir-

rhosis(8). Since the introduction of image-guided biopsy 

in the teaching Hospital at Addis Ababa University 

(AAU), significant numbers of open surgical biopsies and 

empirical drug treatments have significantly reduced. That 

has, in turn, reduced the burden to the referring clinicians 

and the cost of admission, hospital stay and complications 

associated with general anesthesia and surgery. One 

should also consider having a good relation between dif-

ferent disciplines for the success of the procedure (1,9). 
 

The hospital where the study was conducted is a tertiary 

health facility where most high end professionals are 

working and advanced medical care is provided. How-

ever, until very recently, patients have been subjected to 

open surgical diagnostic biopsies. The use of image-

guided biopsy could have made diagnosis less invasive 

and avoid complications associated with surgery and an-

esthesia. More conveniently, image-guided biopsy could 

have been administered with outpatients avoiding all the 

steps associated with admission. This study thus reports 

the safety and significance of image- guided biopsy on the 

current patient care in the institution, which could bring a 

major shift from open surgical biopsy to image guided 

biopsy / FNA.  
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PATIENTS AND METHODS 
 

 
This is a prospective cross-sectional study conducted at 

Tikur Anbessa Specialized Hospital (TASH), which is a 

university hospital at college of Health Sciences, Addis 

Ababa University. TASH is the only central referral Hos-

pital of the country. The study is conducted during the 

year 2012-1013 at TASH, Department of Radiology. 

Image-guided biopsy, particularly ultrasound-guided, 

was introduced together with the commencement of 

Body Imaging Fellowship Program in 2012. Since then, 

proper real time image-guided biopsies are being done at 

TASH. 

 

In this study, we included all patients who visited the 

Department of Radiology at TASH for image guided 

biopsy/FNAC during the period of 2012 and 2013. Pa-

tients who had image-guided biopsy done but whose 

pathological results were not obtained were excluded 

from the study. Data were collected by the principal in-

vestigator and by the Department nurses who were work-

ing mainly on interventional procedures and by using a 

structured questionnaire which was filled by the nurses. 

The study variables in the questionnaire included: socio-

demographic characteristics, indications for image-

guided biopsy, modality used for guidance, organ biop-

sied, complication associated with the biopsy/FNAC, 

pathological results, repeat biopsy/FNAC in inconclusive 

cases and pathological results too. Variables were en-

tered into SPSS 16 and frequency distributions of vari-

ables were summarized using graphs, tables and pie 

charts. 
 

Image guided biopsy was done as part of patient work-

up, but not for the purpose of the research. Patients were 

watched for complication as part of the standard of care 

and those who developed complications were managed 

accordingly. Ethical clearance to conduct the research 

was given from the research and ethics committee of the 

department of radiology. 
 

 

RESULTS 
 
 

Among the total number 117 patients included in this 

study; 60% were males and 40% females. Their age 

ranged from 3 years to 80years with a median age of 46 

years. Sixty one per cent of the cases were between 21 

and 50 years and children less than 10 years constituted 

6.8% (Figure 1). Eight percent of the biopsies were done 

for intra-abdominal lesions, which included intra-

abdominal nodes followed by mediastinal, thoracic and 

chest wall masses (Table 1). 

 

Table 1: Frequency distribution of the different organs biopsied in patients at Tikur Anbessa Specialized Hospital  

in the years 2012-2013 

Site of Specimen      Freq. Percentage (%) 

Mediastinal/ Hilar Mass 20 17.1 

Anterior 13 11.1 

Middle 3 2.6 

Posterior 3 2.6 

Hilar 1 0.9 

Lung Lesions  12 10.3 

Pulmonary nodule 1 0.9 

Pulmonary mass 5 4.2 

Consolidation 2 1.7 

Pleural mass 1 0.9 

Chest wall mass 3 2.6 

Abdominal lesions  48 41 

Liver mass 31 26.5 

Splenic lesions 2 1.7 

Gastric mass 3 2.6 

Bowel masses 2 1.7 

Omental mass 1 0.9 

Renal mass 3 2.6 

Pancreatic mass 1 0.9 

Paraspinal lesion 3 2.6 

Adrenal 2 1.7 

Intera– Abdominal Nodes  26 22.2 

Periportal 1 0.9 

Mesenteric 1 0.9 

Retroperitoneal 24 20.5 

Peritoneal Collection  1 0.9 

Retroperitoneal Mass  4 3.4 

Pervic Mass  1 0.9 

Scrotal Mass  5 4.2 
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Figure 1: Age group of subjects for whom biopsy was done at TASH in the year 2012-2013 

 

Table 2: Complication associated with the biopsy for patients at  in the years 2012-2013 

 

 

 

 As shown in Figure 2 below, most of the guidance (85%) 

were done with ultrasound. Computerized tomography 

was used as guidance for 15% of the cases. It could be 

said that complications resulting from the image guided 

biopsies were quite minimal. Only 2 people for whom 

CT guided FNAC were done for lung parenchymal le-

sion developed small hemopneumothorax which did not  

need intervention except close observation. Other than 

that, one patient for whom CT guided FNAC was done for 

tracheo-bronchial mass lesion developed massive hemop-

tysis. The patient was positioned with biopsy side down 

and resuscitated with intravenous fluids and bleeding con-

trolled. As shown in Table 2 below, in the majority of 

cases, post procedure pain is the most common complica-

tion we observed. 

Complications 

                                                  

No Percent 

Hemopneumothorax 2 1.7 

Hemoptysis 1 0.9 

Hemorrhage 1 0.9 

None 9 7.7 

Pain 103 88.0 

Vasovagal reaction 1 0.9 

Total 117 100.0 
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 Most liver masses were hepatocellular carcinoma if they 

are solitary and metastasis if multiple 37.5% of the retrop-

eritoneal nodal lesions were due to tuberculosis and 

29.4% were lymphomas (either  primary or recurrent lym-

phomas) (Table 3) 

 

One of the three Para spinal lesions had solitary vertebral 

collapse and it was sent for radiotherapy with the diagno-

sis of metastasis. As a routine workup of oncologic cases, 

ultrasound guided aspiration of the paraspinal lesion was 

done revealing caseous tissue and proved cytologically to 

be tuberculosis.  

 

One patient was put on first line anti-tuberculosis drugs 

based on clinical and radiological diagnosis. However, 

after eight months of treatment, no clinical as well as ra-

diological improvements were noted. US guided aspira-

tion revealed caseous tissue which turned out to be tuber-

culosis whose culture of the specimen later indicated it to 

be multidrug resistant strain.  

Out of 117 cases, 9 cases (7.7%) turned out to have incon-

clusive pathological reports as result of which  all patients 

were advised to have repeat procedure. Three of them 

refused to have repeat procedure. Except one case (that is 

one of the anterior mediastinal masses) for which the re-

peat procedure was done with different guidance modality 

from the initial, all repeat procedures were done with the 

same modality as the initial one. Among the six cases for 

whom repeat procedure was done, only one case was 

found to have an inconclusive result even after the repeat 

(Table 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          Figure 2: Imaging modality used for guidance for biopsy for patients at TASH in the years 2012-2013  
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Table 3: Distribution of sites biopsied and their pathological result for patients at TASH in the years 2012-2013 

Lesion biopsied Pathological DX Freq. Percent 

Solitary liver mass   17   

  Abscess 4 23 .5 

  Cholangiocarcinoma 3  17.6 

  HCC 6  35.3 

  Hematoma 1  5.9 

  Hepatoblastoma 1  5.9 

  Metastasis 2  11.8 

Multiple liver masses   14   

  Metastasis 7  50 

  Tuberculosis 1 7.1 

  Abscess 1  7.1 

  HCC 1  7.1 

  Hemangioma 1  7.1 

  Lymphoma 2  14.3 

Retroperitoneal nodes   24   

  Lymphoma 6    25 

  Lymphoma recurrence 1  4.2 

  Reactive 8  33.3 

  Tuberculosis 9  37.5 

Mediastinal masses   17   

          Anterior   12   

  Thymoma 7  41.2 

  Lymphoma 2  11.8 

  Thymic Carcinoid 1  5.9 

  MalignantEpithelial Neoplasm 1  5.9 

         Middle   3   

  lymphoma 2  11.8 

  Carcinoid 1  5.9 

        Posterior   2  11.8 

  Fibrosarcoma 1   5.9 

Table 4: Characteristics of cases whose initial pathological exam were inconclusive done at TASH in the year 2012-13 

No. of cases Site biopsied 

Initial modality 

used 

Agreed to have 

repeat proce-

dure 

Modality used 

for repeat pro-

cedure Diagnosis 

1 

Anterior medi-

astinal mass CT No   

1 

Anterior medi-

astinal mass US Yes US Lymphoma 

1 

Anterior medi-

astinal mass US Yes CT Lymphoma 

1 Right hilar mass CT Yes CT 

Adenocarci-

noma 

1 

Posterior medi-

astinal mass US No   

1 Liver mass US Yes US Inconclusive 

1 

Peritoneal col-

lection US No   

1 

Persistent con-

solidation US Yes US 

Sepurative in-

flammation 

1 

Retroperitoneal 

mass US Yes US 

Mesenchymal 

neoplasm 
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DISCUSSION 

 
Image guided biopsy has long been known to have 

higher sensitivity and specificity for establishing the di-

agnosis and avoiding empirical trial treatment and un-

necessary open surgical biopsies as well as exploratory 

surgical intervention. Even if the introduction of image 

guided biopsy in Ethiopia  is only two year old, the find-

ings of the present study show that it has a yield of about 

93% effectiveness. In addition, following its introduc-

tion, most open surgical biopsies and exploratory surger-

ies were avoided. Prior to the introduction of image 

guided biopsy, those procedures were the  only options 

available for the referring physician. Although  most of 

the specimens were taken using FNA, we encountered 

very low rate of complication which almost all needed 

only observation. As was the case with other studies we 

used   US for most of the lesions. That was done not only 

because of its wide availability but also because of  its 

cost, its ability of guiding in different planes and lack of 

radiation. On top of that, US is very effective alternative 

for sampling small intra-abdominal, retroperitoneal and 

pelvic nodes with a reasonably high success rate(10). 

 

Liver: Most FNAC/ Biopsy in the abdomen are done to 

confirm the diagnosis of solitary liver mass lesion and of 

multiple liver masses in patients who have no obvious 

primary focus followed by lymph nodes, especially 

retroperitoneal nodes. Overall liver masses were the most 

common indications for biopsy in our series and even in 

other literature (6). Ultrasound was used as guidance for 

all liver lesions in our case and also in most institutions 

worldwide with high accuracy (11). Even if trans jugular 

biopsy is also used for liver masses which is more inva-

sive and needs expertise, US and CT guided biopsies are 

shown to be as efficacious and safe as that of trans jugu-

lar biopsies and complication cannot be prevented by 

trans jugular biopsy (12). Except hemorrhage within the 

solitary liver mass itself, which turned out to be HCC, no 

major complication occurred. Even though a number of 

major complications can occur associated with liver bi-

opsy in worst cases including death (13), no complica-

tion was observed in our series.  A number of explana-

tions could be given for the limited complications re-

ported in this study. To start with, most of our samples 

were taken with only FNAC. Secondly, meticulous 

screening was  made: a) to avoid high risk patients  and 

b) not to subject patients for whom accurate diagnosis 

was made during review of previous scanning. Added to 

that, biopsies for patients who have known primary tu-

mor with liver metastasis were not done unless knowing 

the specific histologic type is crucial to choose the mo-

dality of subsequent treatment. During the time where 

image guided biopsy were not available, such patients 

would be subjected to image assisted FNAC/Biopsy 

whose accuracy was not studied in our setup; otherwise, 

they would  have a combined clinical and radiological 

diagnosis and management started subsequently. It was 

also challenging for the following physician to label the 

lesion as benign /malignant and council the patient ac-

cordingly in public institutions, like Tikur Anbessa Spe-

cialized Hospital, where even having CT scan is unafford-

able for most of the patients. Even if most of multiple 

liver masses are turned out to be metastases, the one pa-

tient who finally turned out to be tuberculosis was labeled 

as having liver metastasis with unknown primary and was 

sent to an oncologist and was found on pretreatment 

workup. Although we should consider metastasis as the 

most common cause of multiple liver masses everywhere 

in the world, in areas which are endemic to tuberculosis 

one should keep in mind the possibility of tuberculosis. 

 

Intra-abdominal nodes: The safety and accuracy of im-

age guided intra-abdominal nodes are well established and 

particularly of US guided biopsies which has an added 

advantage over CT due to lack of ionizing radiation, its 

portability, shorter procedure time, and real-time visuali-

zation of the needle throughout the procedure and because 

of its cost efficiency (8). Image guided biopsy also en-

ables determination of tumor grading and treatment re-

gardless of needle size. Before the introduction of image 

guided procedures in the  hospital where this study was 

conducted, the options for patients having only intra-

abdominal enlarged nodes is most likely is to decide 

based only on the clinical and laboratory findings or  initi-

ate empirical treatment (mostly first line anti-tuberculosis 

drugs) due to the hyperendemicity of the place.  

 

As shown in the present study, it can be argued that the 

introduction of US guided biopsy of retroperitoneal nodes 

significantly changes the management approach by estab-

lishing the diagnosis prior to initiation of therapy. Unlike 

the literature from developed world where tuberculosis is 

the least common cause of retroperitoneal enlarged nodes,

(10, 14) most of the nodal diseases  in the study area oc-

cur due to tuberculosis. Even if tuberculosis is the leading 

cause of nodal lesions in our case, a significant number of 

cases were either lymphomas or reactive nodal lesions. 

This avoided unnecessary observations or empirical anti-

tuberculosis treatment.  

 

Intra-thoracic lesions: The value of image guided percu-

taneous transthoracic lesion biopsy is a well-established 

and safe procedure. Even if CT is mostly used in intratho-

racic lesions, US is shown to be a good alternative and 

cost effective modality for especially for mediastinal le-

sions(15). Particularly in setups where more invasive pro-

cedures like open surgical biopsy is the only option, per-

cutaneous biopsy is an accurate, safe, rapid procedure 

with only few rates of manageable complications. In addi-

tion, image guided biopsy enables referring clinicians for 

having optimal therapeutic strategies, including stages of 

the disease and preoperative management if the patient 

has operable tumors. Because of the recent development 
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 in administering selected chemotherapeutic  and targeted 

therapy, histological diagnosis of lung cancers are be-

coming so important. That has  increased the role of im-

age guided biopsy on therapeutic planning. It has also 

enabled the treating physician to know the specific tumor 

type so that they can plan for medical therapy for those 

who are chemo sensitive, for patients with non-resectable 

lesions or for those who have impaired cardiopulmonary 

function which made them poor surgical candidates. It 

also avoids long hospital stay and the morbidity and 

mortality associated with anesthesia and surgery. Even in 

cases where the initial FNAC/Biopsy is inconclusive, 

repeating the procedure is shown to be helpful rather 

than switching to more invasive procedures. In the hospi-

tal where this study was conducted, patients should wait 

long (mostly more than three months) to have open sur-

gical biopsy and will stay for a minimum of three days 

after the procedure. 

 

Considering that the few complications reported in the 

present study that only need observation and given that it 

could be manage conservatively, we can say that image 

guided percutaneous FNAC/Biopsy safeguards our car-

diothoracic surgeons.  In more practical sense, it is also 

cost effective. In comparison  with the widely used prac-

tice that requires  cost of admitting, anesthesia, surgery 

and hospital stay especially in resource poor settings like 

ours, image guided percutaneous FNAC/Biopsy entails a 

safe outpatient procedure with percutaneous sampling.  

 

Most of our samples are taken with FNAC because of 

lack of core biopsy needles in our setup but future prac-

tices should also try to have more core biopsy specimens 

and combination of the two which is shown to have a 

high accuracy(16). Avocations also need good relation of 

the performing radiologist with the referring clinicians as 

attested in  our experience and shown in other centers 

(1). There was  very close and friendly relationship be-

tween radiologists, gastroenterologists, surgeons and 

pulmonologists where most of our cases are referred 

through personal communications. This showed our re-

ferring colleagues how safely the procedure can be done 

and facilitated the subsequent patient diagnosis and man-

agement. 

 

Scrotal and retroperitoneal biopsies: All five of our 

cases presented with painless scrotal mass lesions turned 

out to have tuberculosis. Unlike developed nations where 

most scrotal masses are neoplastic, Biopsy in scrotal 

masses but in areas where there is high prevalence of 

infection, biopsy should be done to confirm the diagno-

sis. This study showed the safety and accuracy of image 

guided FNA of retroperitoneal masses, which its accu-

racy can approach 100% in literature(1). Unlike previous 

times where surgical exploration and excisional biopsy 

was the only option, because retroperitoneal mass biopsy 

with semi guidance is risky and difficult, image guided 

FNAC facilitates the subsequent management and preop-

erative planning. 

 
Image guided biopsy in pediatrics:  We did all our im-

age guided biopsies with local anesthetic agents except 

in children under 10 years and for older uncooperative 

children where we used conscious sedation in addition to 

the local anesthetics. No major complications were en-

countered. Image guided biopsy can safely be done in 

children and avoids unnecessary open surgical biopsies 

and exploratory surgeries. In our setup where almost all 

patients are of low socioeconomic status who hardly 

afford ancillary laboratory investigation and some radio-

logical investigations like CT and MRI, ultrasound plays 

a key role as guidance especially in pediatrics 

 

As a conclusion: Image guide biopsy is reported to have 

brought a revolution in patient care by facilitating histo-

logical diagnosis in a less invasive manner on outpatient 

level. It also avoids empirical medical therapy and com-

plications associated with it. It has very low complica-

tion rate which almost all need only observation with 

few requiring conservative management. Apparent in 

image guide biopsy is also  no life threatening complica-

tions which need subsequent medical or surgical inter-

vention.US is a very effective guiding modality for al-

most all intra-abdominal and intra-thoracic pathologies 

especially those of mediastinal lesions which are in con-

tact with the pleura or chest wall. 

 

The responsible institutional leaders should be aware of 

the value and impacts of introducing image guided bi-

opsy and discuss with the faculty on the feasibility of 

establishing the interventional unit particularly those 

running radiological training. Training of staffs perform-

ing the procedure on conscious sedation will enable them 

handle pediatric patients and those who are uncoopera-

tive. 
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