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1  |   INTRODUCTION

Fine needle aspiration (FNA) is a rapid, low-cost and mini-
mally invasive method currently used for diagnosing a wide 
variety of infectious and malignant lesions in both high- and 
low-resource settings. Its use in cervical cancer has been 
important in staging and treatment planning where the role 
of FNA is limited to diagnosing metastasis to distant sites. 
Because it requires limited infrastructure, FNA is often the 
only first-line diagnostic tool for diagnosing cancers in many 
low- and middle-income countries (LMICs). In resource-poor 
Liberia where cervical cancer incidence is high, pathologic 
diagnosis of cancer is limited and treatment is often initiated 
based on clinical examination only. In this setting, we uti-
lized FNA in a novel way to obtain samples directly from the 

cervical lesion to establish the diagnosis of cancer and histo-
logic type prior to treatment. We diagnosed cervical cancer 
in 13 patients referred to the JFK Maternity Center with large 
visible cervical lesions. Patients ranged in age from 33 to 
75 years with a mean age of 51 years. Squamous cell cancer 
was the predominant histologic type assessed in 12 patients 
and adenocarcinoma in one patient. There were no complica-
tions related to the procedure, and all patients were referred 
for treatment with a documented diagnosis. This information 
was important in not only in having a pretreatment diagnosis 
but it also provided the first postwar data for the development 
of a national cancer registry to establish the burden of disease 
from cervical cancer in Liberia.

In developing countries, cervical cancer remains one 
of the major causes of morbidity and mortality in women 
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Abstract
The role of pathology in improving cancer in resource-limited countries is essential, 
yet many barriers exist. FNA is a rapid, low-cost and efficient method for diagnosing 
cancer, planning treatment, and building a cancer registry.
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worldwide. Over 80% of the >560 000 new cases of cervical 
cancer diagnosed globally occur in low- and middle-income 
countries (LMICs) where screening, diagnostic, and treat-
ment facilities are inadequate.1,2 Histological confirmation 
of cancer presenting as visible cervical lesions is often not 
performed in LMICs due to a range of barriers. Among the 
most common are the absence of pathology services, inabil-
ity to pay for services if they exist, refusal of biopsy by pa-
tient, not showing up for appointments, or fear of spread of 
cancer following a procedure.3 It is not uncommon therefore 
in developing countries that treatment is initiated based on 
the visible characteristics of the cervical lesion and on the 
bimanual examination which can be used to verify staging of 
suspected cervical cancers.

Pathology plays a key role in the effective provision of 
cancer care, yet it is often neglected in the healthcare in-
frastructural development in LMICs.4 Lack of appropriate 
diagnosis results in the delivery of inadequate or inappro-
priate treatment and can compromise a country's ability 
to appropriately identify the burden of cancer it carries, 
thus making it difficult to allot budgets for national care. 
The barriers to quality pathology services are multiple 
and cannot be easily overcome without investments from 
both public and private sectors. In LMICs, where devel-
oping pathology services are both costly and often never 
ending, the introduction of fine needle aspiration (FNA) 
biopsies has been recognized as a cost effective and re-
liable method for confirming a diagnosis of palpable or 
visible lesions.5

FNA is a reliable, rapid, and noninvasive method that 
utilizes a small-gauged needle to aspirate cells from a mass 
that are then analyzed for diagnosis. While it was initially 
used to assess superficial palpable masses, its range has ex-
tended to include biopsy of nonpalpable masses detected by 
imaging methods including ultrasound, MRI, and CT scans.6 
The earliest use of what is today called fine needle aspi-
ration dates back to the 10th century Arab literature when 
a physician Albucasis described therapeutic aspirations in 
patients with thyroid masses using needle-like instruments. 
During the 19th-20th century, this technique evolved into 
a diagnostic procedure using large bore needles to obtain 
tissue for diagnosis. It was not until 1931 that a German 
physician Mannheim reported on his use of fine needles for 
aspirating tumors in an attempt to avoid tumor seeding and 
minimize trauma from the procedure.7 FNA today is used to 
diagnose a wide variety of tumors including head and neck, 
thoracic, intra-abdominal, breast, genitourinary, retroperito-
neal, and bone.

In 2018, a fine needle aspiration (FNA) laboratory was set 
up at JFK Hospital in Liberia8, It marked the first time since 
the end of the war that pathology services were offered in 
the city of Monrovia home to 1.8 Million Liberian citizens. 

The only other FNA services offered in the country were at 
the Jackson Doe Memorial Hospital in Nimba County, some 
6 hours away, and barely accessible from the city during the 
rainy season.

This is a retrospective review of consecutive cases of 
cervical cancer diagnosed by FNA at JFK Hospital and sub-
mitted for data collection to the Liberian National Cancer 
Registry (LINCAR).

2  |   METHODS

The Internal Review Board (IRB) at JFK Memorial Hospital, 
Liberia and at Mount Sinai Medical Center waived the need 
for ethics approval of the retrospectively obtained and de-
identified data for this review.

We reviewed 446 FNAs performed for all causes be-
tween January 2018 and November 2018 at JFK Hospital 
FNA laboratory. Aspirates were taken from various sites 
including breast, lymph nodes, head and neck and skin, 
as well as 13 cases of FNAs taken from cervical lesions 
during the referenced period. Patients were referred 
from in-hospital, and from local private and public fa-
cilities. The procedure was explained to all patients who 
were then required to sign consent for FNA procedure; a 
trained cyto-pathologist (DA) performed all procedures 
in an outpatient setting located in close proximity to the 
laboratory.

2.1  |  Equipment

To ensure successful procedure and diagnostics, all equip-
ment was prepared prior to aspiration. This included 4-6 
frosted glass slides, 10 and 20  cc syringes, 22 gauge nee-
dles of varying lengths, iodine solution, and jumbo tip cotton 
swabs and Diff-Quik stains. All materials were purchased or 
donated at a estimated cost of under $500 (US).

2.2  |  Patient positioning and preparation

The procedure was performed with the patient in dorsal li-
thotomy position with the cervical lesion visible through an 
appropriate-sized speculum. No local anesthesia was used. 
After gentle cleansing of the cervical sites with iodine solu-
tion, a 10 cc syringe with an attached 22-gauge Luer Lock 
needle was introduced into a selected site of the visible le-
sion. Needle length varied and was determined by the dis-
tance to the cervical lesion. Since all lesions were clearly 
visible through the speculum, use of ultrasound or colpos-
copy to guide FNA was not required. Also, punch biopsy was 
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not performed out of concern for bleeding given that all le-
sions were large and vascular.

2.3  |  Aspiration

Aspiration biopsies were obtained using a two-handed suc-
tion technique with the needle attached to an air-filled pre-
vacuum syringe and inserted into the center of the lesion 
(either exophytic or ulcerative) depending on the clinical 
presentation of the cancer. With the needle in place, suc-
tion was applied and the needle tip was moved back and 
forth rapidly to achieve adequate sampling. The procedure 
was terminated when the presence of blood or aspirate was 
noted in the hub of the needle. Prior to withdrawal of the 
needle, suction was released to trap diagnostic material in 
the bore of the needle. Needles were flushed under pres-
sure onto frosted slides that were smeared. Between two and 
three aspirations were obtained from the center of the tumor 
and from the cervix at the interface between normal mucosa 
and lesion, from each patient based on specimen adequacy. 
Specimen adequacy determined the number of aspirations 
obtained; a range of 2-4 passes was made with an average 
of 2 passes per patient. Upon final withdrawal of the needle, 
manual pressure was applied to the aspirate sites to ensure 
no biopsy-related bleeding. The average time from patient 
entry to completion of the procedure was 15 minutes. The 
patients were observed for possible complications from the 
procedure before discharge.

2.4  |  Handling of aspirates

Once withdrawn from the cervix, the needle was detached 
from the syringe and air was drawn into the syringe. The 
needle was replaced, and the aspirate was expelled onto 
several glass slides. Slides were lightly smeared to avoid 
crushing and nuclear damage. Smeared slides were trans-
ported to the adjacent laboratory for processing and rapid 
interpretation. All slides were stained using a differential 
quick method (Diff-Quik) which was donated by our col-
laborators; additional slides were also stained with rapid 
Papanicolaou staining if kits were available. Diff-Quik is 
a rapid commercial stain that consists of three solutions: 
a fixative, an eosinophilic stain, and a basophilic stain. 
The rapid Pap stain uses a standard nuclear stain and two 
cytoplasmic counter stains. The slides were air-dried and 
the standard staining protocol was followed for Diff-Quik 
staining. Slides were immediately scanned for adequacy 
and diagnosis. At the completion of the staining process, 
slides were rinsed with distilled water and placed in a verti-
cal position to dry, avoiding wiping, or blotting with tissue 
paper to preserve cell integrity. Once slides were entirely 

dried, detailed microscopic examination was performed 
and reports issued.

3  |   RESULTS

Thirteen symptomatic patients with visible cervical lesions 
suspicious for cervical cancer underwent FNA biopsy. 
(Table 1) Average age of patients was 51 years with a range 
of 33-75 years. Lesion size ranged from 3 to 8 cm; both exo-
phytic and ulcerative lesions were present. Patients were 
referred from inpatient (n = 6), outpatient (n = 4), outside 
hospitals (n = 2), and self-referral (n = 1). Twelve patients 
were diagnosed with squamous cell carcinoma, and only one 
had a diagnosis of adenocarcinoma of the cervix.

In all cases, FNA provided sufficient cells for diagnosis. 
The majority of aspirates were diagnostic for squamous cell 
carcinoma of the cervix (Figure 1- Diff-Quik). The features 
seen were of both keratinizing and nonkeratinizing subtypes. 
The microscopic feature of the keratinizing variant showed 
sheets of highly atypical crowded hyperchromatic spin-
dle-shaped cells with prominent nuclei, coarse chromatin 
patterns, and cytoplasmic ringing in a background of tumor 
diathesis (Figure  2 Diff-Quik). The nonkeratinizing variant 
showed sheets of hyperchromatic cells with scant cytoplasm 
(Figure 3 Diff-Quik). The nuclei displayed prominent nucle-
oli and highly irregular chromatin distribution with areas of 
clearing between clumps. The cells had a background of de-
generative cellular debris and blood. The one case of adeno-
carcinoma of the cervix showed a three-dimensional cluster of 
hyperchromatic cells with abundant cytoplasm and marked nu-
clear atypia. There were no procedure-related complications.

T A B L E  1   Patient Referral Information

  Mean Range

Age 51 33-75

  N %

Diagnosis

Squamous cell carcinoma of the cervix 12 92.3

Adenocarcinoma of the cervix 1 7.7

Inpatient 6 46.1

Outpatient 4 30.8

Outside Hospital 2 15.4

Self-referral 1 7.7

Symptoms

Vaginal bleeding 9 46.1

Foul vaginal odor 2 30.8

Pain 1 15.4

Combination of symptoms 8 7.7
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4  |   DISCUSSION

Fine needle aspiration biopsy findings from 13 sympto-
matic patients with visible cervical lesions are reported from 
Liberia, one of the lowest resourced countries in the world. 
All samples were considered satisfactory for cytological di-
agnosis, and in all 13 cases, cervical cancer was successfully 
diagnosed. The use of cytology for detecting cervical can-
cers predates Dr George Papanicolaou's presentation in 1928, 
which describes the detection of cancer cells from a patient's 
vaginal secretions. Sir John Williams (1886) proposed the 
presence of benign lesions that preceded the onset of cervical 
cancer based on biopsy samples; a concept that was later sup-
ported by a handful of pathologists between 1908 and 1912.9 

The Romanian physicians Drs. Aurel Babes and Constantin 
Daniel, however, emphasized the theory of a precancerous 
lesion when they presented data in 1927 using a platinum 
loop to collect cervical cytology smears that were fixed with 
methanol and stained with Giemsa for diagnosing cancer.10 
Over time, Babe's methodology for cervical cancer detection 
was largely replaced by Papanicolaou's exfoliative cytol-
ogy. Although this method was not well received initially, 
Papanicolaou's continued collaborative efforts in refining the 
methodology resulted in his landmark presentation in 1941 
defining what we today know as the Papanicolaou smear.

Aspiration cytology in the United States was widely per-
formed at Memorial Hospital in New York in the 1930s, but 
the technique really took hold in Sweden at the Karolinsa 
Hospital in the 1950’s and 1960’s garnering international at-
tention. The resurgence of FNA in the 1970s in the United 
States has resulted in it being one of the most frequently used 
evaluations for diagnosing cancer today.11 There is some 
variation in reported sensitivity of FNA biopsy; however, 
sensitivity appears to be most strongly influenced by sample 
adequacy and timely evaluation of specimens. Gomez-Macias 
et al demonstrated that for most lesions, adequate samples 
were most often obtained when a pathologist performed the 
FNA or supervised a pathology resident doing the procedure, 
emphasizing the importance of operator experience for ob-
taining quality specimens.12 Immediate reading of FNAs is 
recommended as it serves a dual purpose. It allows the pa-
thologist to assess the adequacy of the sample and serves to 
decrease false negative rates, increasing the sensitivity of the 
procedure.13 In our study, the same pathologist performed all 
FNA biopsies, and staining and interpretation were done im-
mediately. When available, both Diff-Quik stained and rapid 
Papanicolaou stained slides were used for interpretation as 
Papanicolaou stains appeared to provide better enhancement 

F I G U R E  1   Carcinoma cells with hyperchromatic nuclei, marked 
variation of nuclear size, coarse chromatin with clearing, and minimal 
cytoplasm

F I G U R E  2   Cluster of pleomorphic, spindled, keratinizing 
carcinoma cells with hyperchromatic nuclei, marked variation of 
nuclear size, and tumor diathesis in the background

F I G U R E  3   Clusters of carcinoma cells with hyperchromatic 
nuclei, scant cytoplasm, high nuclear: cytoplasmic ratio, and marked 
nuclear size variation with coarse chromatin
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of nuclear detail and nucleolar features in keratinized squa-
mous cells. The ultrafast Papanicolaou (UFP) with a turn-
around time of 90 seconds and Toluidine blue, a rapid and 
low cost effective stain, also provide good nuclear detail on 
FNA aspirates; however, neither of these stains was unavail-
able in Liberia for use in our clinic.

The most commonly diagnosed cervical malignancy in 
our study was squamous cell carcinoma. This finding cor-
relates with findings elsewhere in which squamous cell 
carcinoma is the most common cancer of the cervix. Gaya 
et al also encountered maximum cases of squamous cell 
carcinoma in their studies.14 This finding is explainable as 
squamous cell carcinoma accounts for the vast majority of 
cervical malignancies in sub Saharan Africa with the etio-
logical agent being oncogenic HPV serotypes.15 In the pres-
ent study, one case was diagnosed as adenocarcinoma. All 
the patients in this study had late presentation, (bulky stage 
IIB –IV) which is similar to the presentation seen in most 
low-resource settings and in a previous assessment of cervi-
cal cancer in Liberia.16,17 The low number of cases diagnosed 
in this case series does not reflect the prevalence of disease, 
but can be attributed to limited referral for biopsy since most 
referring centers were not aware of the availability of FNA 
biopsy taken directly from the cervix.

The application of FNA to the diagnosis of oral mucosal 
head and neck lesions is preferred over open biopsy in se-
lected cases due to its lower risk of complications including 
risk of seeding, bleeding, and discomfort while allowing the 
clinician to prioritize imaging and further work up.18 Despite 
these advantages, this procedure has not been previously re-
ported for cervical cancer. Since most women present with 
late stage cervical lesions, and control of complications 
during or in the immediate period after punch biopsy pres-
ents a challenge, the use of a thin bore needle which permits 
little manipulation of the lesions and limits bleeding provides 
some advantages.

This is the first published report on the use of FNA for 
diagnosing cancer from visible cervical lesions seen on spec-
ulum examination. Other reports of cervical cancer diagnosis 
using FNA have been limited to evaluation of metastatic sites 
such as the mediastinum,19 supraclavicular nodes,20 retroper-
itoneal nodes,21 or intra-abdominal masses.22 Cendrowski 
et al23 additionally demonstrated the upstaging of clinically 
staged cervical cancer IB by preoperative assessment of 
parametria using FNA and trans-vaginal sonography (TVS) 
with 71% sensitivity and 86% specificity. With the recently 
updated FIGO clinical staging for cervical cancer,24 incor-
porating metastatic assessment by either imaging or FNA bi-
opsy, these metastatic evaluations with FNA will now be of 
increasing importance.

One of the limitations of this report is the inability to 
compare FNA aspirates for accuracy, using histology as the 
gold standard. Similarly, lack of infrastructure to provide 

immunohistochemistry as a complimentary tool in the iden-
tification of poorly differentiated or mixed tumors is a draw-
back to the diagnostic capacity of the laboratory.

5  |   CONCLUSION

While the described technique is most suitable for low-
resource countries where histopathology is not available, 
it has applicability in any situation where patients present 
with large cervical lesions that are aggressively bleeding 
and where a rapid diagnosis is needed in order to initiate 
emergency treatment. In Liberia, FNA is currently the only 
method of diagnosing cancer; the use of FNA for cancer di-
agnosis simultaneously allows Liberia to enhance its cancer 
registration capacity and quantitate its burden of cancer. 
With full histopathology services scheduled to begin in 2019 
at JFK Hospital, a larger study will be initiated comparing 
the cytological diagnosis using FNA to the gold standard to 
determine the accuracy, specificity, and sensitivity of this 
procedure.
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