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Objectives. To determine the incidence of tuberculous lymphadenitis and amyloidosis in enlarged lymph nodes (LN). Methodology.
A retrospective study was carried out in the department of pathology at the Faculty of Medicine, University of Kordofan, during
one-year period. The study included a group of 103 patients with lymphadenopathy. Results. Of the 103 cases with enlarged neck
nodes, 35 (34%) had tuberculous lymphadenitis. Sixteen (46%) cases were males and 19 (54%) cases were females. Out of the 103
patients, amyloidosis was diagnosed in 9/103 (8.7%). Out of the 9 positive cases, 2/9 (22.2%) were males and 7/9 (77.8%) were
females. Conclusion. There is high incidence of tuberculous lymphadenitis in patients with enlarged LN in developing countries

like North Sudan. Amyloidosis should not be ignored when investigating enlarged LN.

1. Introduction

Tuberculous lymphadenitis is the most frequent presen-
tations of extra pulmonary tuberculosis (TB) [1]. TB is
responsible for up to 43% of peripheral lymphadenopathy in
the developing world [2]. The epidemiology and diagnostic
aspects of tuberculous lymphadenitis differ according to
geographic region and the burden of TB and HIV infection
[3]. Globally the incidence of all forms of TB is decreasing.
However, the rate is not similar across all WHO regions. In
the Africa region it is decreasing slowly by 1.8% per year [4].
Tuberculous lymphadenitis (or tuberculous adenitis) is a
chronic specific granulomatous inflammation of the lymph
node with caseation necrosis, caused by infection with
Mycobacterium tuberculosis or Mycobacterium bovis [5, 6].
Sudan is a large country with a diverse population
and history of civil conflict. Poverty levels are high with a
gross national income per capita of less than two thousand
dollars. The country has a high burden of tuberculosis
(TB) with an estimated 50,000 incident cases during 2009,
when the estimated prevalence was 209 cases per 100,000 of

the population [7]. The estimated adult HIV prevalence of
1.5% remains lower than that of its African neighbours to the
south and a report from 2002 suggested 4% of tuberculosis
patients were coinfected with HIV [8]. However, there is a
lack of studies screened tuberculous lymphadenitis reported
from Sudan, in general and Kordofan state in particular; thus,
one of the aims of the present study was to find out the
incidence of tuberculous lymphadenitis in Kordofan State.

Amyloidosis is a disease characterized by an extracellular
deposition of the fibrous protein either involving multiple
organ systems (systemic amyloidosis) or restricted to a
single-tissue site (localized amyloidosis) [9, 10]. The disease
nomenclature is based on the precursors of the amyloid fibrils
for which at least 28 different proteins have been identified
[11-13].

The diagnosis of amyloidosis is based on the demonstra-
tion of amyloid fibrils in a tissue biopsy. In AL amyloidosis,
the presence of a monoclonal immunoglobulin can usually
be demonstrated in serum or urine samples. The symptoms
of amyloidosis arise in the critical organs where amyloid
accumulates, including the heart, kidney, liver, and peripheral


http://dx.doi.org/10.1155/2014/832029

nerves [12]. Staining of tissue with Congo red shows the
characteristic red staining of amyloid in normal light but
apple green birefringence under polarized light microscopy,
which remains the gold standard for diagnosis [14]. Later
electron microscopy demonstrated that amyloid was a fibrous
protein [15] with a unique cross f3 pattern on X-ray diffraction
[16, 17]. The amyloidoses are thus a heterogeneous group
of disorders related by the deposition of proteins that share
a remarkably similar and stable core structure of 3 sheets.
Therefore, in the present study we screened biopsies obtained
from patients with lymphadenopathy for the presence of
amyloid materials using Congo Red histochemical method.

2. Materials and Methods

This is a retrospective study to screen patients with enlarged
LN for the presence of amyloid materials and Mycobacterium
tuberculosis. The study was conducted in El-Obied, Sudan,
during the period from 2010 to 201l. One hundred and
three LN biopsies were retrieved from previously referred
LN biopsies (during the period from 2008 to 2011), for
histopathology. All specimens were formalin-fixed and paraf-
fin wax processed tissues. Information regarding each patient
was obtained from each patient’s file. The specimens were
fixed in 10% formalin and then processed by tissue processing
machine using a schedule adopting 24-hour scheduling.
Three 5-micron thickness sections were obtained from each
patient’s block using Rotary Microtome. Of the 3 sections,
each one was stained with Haematoxylin and Eosin proce-
dure (H&E), the second with Zeil-Neilson (ZN), and the third
with Congo red. Those showing histopathological pattern
containing giant cells + granuloma + caseation were consid-
ered as strong evidence for diagnosis of TB lymphadenitis.

2.1. Ethical Consent. The study was submitted and approved
by the Department Research Board of Faculty of Medicine
and Medical science, University of Kordofan, El-Obied,
Sudan, and Histopathology Laboratory at EI-Obied regional
Laboratory.

2.2. Statistical Analysis. For all statistical analyses, the SPSS
(version 10) was used. Person Chi-square test with 95%
confidence level was used. P values of 0.05 or less were
regarded as statistically significant.

3. Results

In this study 103 samples obtained from patients with
enlarged LNs were retrospectively investigated for the pres-
ence of tuberculosis and amyloidosis. The male to female ratio
was 1.00:1.102. Their ages ranged from 13 to 65 years with
a mean age of 33 years old. Of the 103 patients, tuberculosis
was diagnosed in 35/103 (34%). Out of the 35 positive cases,
16/35 (45.7%) were males and 19/35 (54.3%) were females.
According to histopathological diagnosis, the great majority
of tuberculosis cases were diagnosed as having caseous
necrosis representing 29/35 (82.5%), followed by fibrosis,
follicular hyperplasia, and sinus hyperplasia, constituting
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FIGURE 1: Description of tuberculosis and amyloidosis positive
patients by histopathology.

2/35 (5.7%) for each, as indicated in Figure 1. In regard to age,
most positive cases were identified among age range 31-40
years constituting 13/35 followed by 20-30, 41-50, <20, and
50+, representing, 11, 6, 3, and 2, respectively, as indicated in
Figure 2.

Out of the 103 patients, amyloidosis was diagnosed
in 9/103 (8.7%). Out of the 9 positive cases, 2/9 (22.2%)
were males and 7/9 (77.8%) were females. According to
histopathological diagnosis, the great majority of amyloidosis
cases were diagnosed as having caseous necrosis representing
5/9 (55.5%), followed by fibrosis, sinus hyperplasia, and
lymphoma, constituting 2/9 (22.2%), 1/9 (11.1%), and (11.1%),
respectively, as indicated in Figure 1. Notably, the 5 positive
caseous necrosis cases were also found positive for tubercu-
losis. In regard to age, most positive cases were identified
among age range 21-30 years constituting 4/9 followed by
31-40, 41-50, <20, and 50+, representing, 3, 1, 1, and 0,
respectively, as indicated in Figure 2.

4. Discussion

Tuberculosis (TB) is one of the most common causes of
mortality from an infectious disease, and it represents alarm-
ing challenges to global health. Extrapulmonary TB is a
major health problem, since it is difficult to diagnose and to
monitor its treatment. The epidemiology of tuberculous lym-
phadenitis varies greatly in different countries. The highest
proportion was reported from Cambodia (34.2%) and the
lowest from China (0.69%) [18]. What is more is that the
extra pulmonary TB is established in 10-34% of non-HIV
cases, whereas it occurs in 50-70% of patients coinfected
with HIV [19]. In this study the diagnosis of TB lym-
phadenitis was established when histopathological section
from the biopsy showed characteristics of TB or positive ZN
stain. In fact this measurement suffers from misdiagnosis
with other inflammatory conditions that may give similar
histopathological picture. Although Zeil-Neelsen (ZN) stain
and even fluorescence have low sensitivity, their combined
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FIGURE 2: Description tuberculosis positive patients by age.

use may confirm the diagnosis of TB lymphadenitis when the
molecular diagnosis is unaffordable or non-available.

However, most available data regarding TB is referring to
pulmonary TB and there is alack of data regarding prevalence
of TB lymphadenitis from Sudan. The prevalence of TB in
Sudan was 209 cases per 100,000 of the population and 50,000
incident cases during 2009 [20]. The estimated adult HIV
prevalence of 1.5% remains lower than that of its African
neighbors to the south and a report from 2002 suggested
4% of tuberculosis patients were coinfected with HIV [8].
In a study from Sudan to determine whether Mycobac-
terium tuberculosis infection spreads through the blood to
different lymph-node groups in patients with tuberculous
lymphadenitis, a close link is indicated. The presence of
M. tuberculosis DNA correlated strongly to multiple lymph-
node involvement [OR (odds ratio) = 96.7, 95% confidence
interval (CI) 9.0-1,039] and to caseating-granulomatous and
predominantly necrotic cytomorphological categories [OR
= 70, 95% confidence interval (CI) 7.0-703]. Of the 52
enrolled patients, 30/52 (57.7%) were with FNAC diagno-
sis of tuberculous lymphadenitis and positive PCR for M.
tuberculosis complex [21], it is higher than the incidence of
TB lymphadenitis as reported in the present study. A recent
study from Sudan examined 222 patients suspected to have
tuberculous lymphadenitis. 57 patients biopsies were taken
and stained by H and E. About 94.6% of the cytology shows
positive result for TB. The mycobacterium grows in 88% of
the culture media. Acid fast bacilli were seen in 61 patients
(41.6%). Serological test was positive in 68% of the patients.
Studied females were more than males (M: F = 1:1.2) [22],
which was similar to our findings.

However, incidence of TB lymphadenitis in EI-Obied
is high. Implementation of TB control programs in poor
and limited resources regions like El-Obied is highly recom-
mended.

Amyloidosis is a heterogeneous disease caused by deposi-
tion of amyloid fibrils in organs progressively replacing their
original cells [23]. What is worse is that no any incidence
data are available and most survival data are limited to
specialist clinics. There are limited data on the incidence of
amyloidosis probably because of the rarity and heterogeneity
of the condition. The widely global exchanged studies were
those reports by Kyle and coworkers [24]; they found that
the incidence for AL amyloidosis in United States was 9
per million person-years. Another larger study included
amyloidosis cases for years 2001 to 2008, a total of 949
patients were identified, giving an incidence of 8.29 per
million person-years [23].

However, there is a complete absence of data regarding
amyloidosis from Sudan, and this might be the first report
in this context. The present study helps to fill in the gap
of data regarding the incidence of amyloidosis. The advan-
tages include generally awareness in a country of limited
access to medical services of low diagnostic standards. Many
patients might be discharged more than once without distinct
diagnosis of amyloidosis. A recent study has shown that
the incidence of amyloidosis in sub-Saharan Africa ranges
from 0.28 to 0.57% in autopsy series. AA amyloidosis is the
most frequent, found in 42 to 66% of amyloidoses. Chronic
infections, especially tuberculosis, are the main cause. AL
amyloidosis is found in 21 to 34% of amyloidosis cases, half
of them due to myeloma [25]. One of the major limitations
in this study was the use of Congo red only in identification
of amyloid materials, which does not identify the different
types. The use of immunohistochemistry for the positive
cases might be useful, since it can provide some information
about the dominant amyloid type.

To the best of our knowledge, this is the first report about
amyloidosis from Sudan. However, the relationship between
amyloidosis and tuberculosis was well established [26, 27].
Amyloidosis (AA) can occur secondary to several infectious,
inflammatory, and malignant conditions and is caused by
the degradation of the acute-phase protein that is produced
in response to inflammatory conditions [28, 29]. Common
causative infections include TB, bronchiectasis, osteomyelitis,
and leprosy [30, 31].

Further studies will allow a better assessment of the
characteristics of amyloidosis in Sudan in general and El-
Obied in particular.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] J. M. Fontanilla, A. Barnes, and C. E von Reyn, “Current diagno-
sis and management of peripheral tuberculous Lymphadenitis,”
Clinical Infectious Diseases, vol. 53, no. 6, pp. 555-562, 2011.

[2] M. C. Dandapat, B. M. Mishra, S. P. Dash, and P. K. Kar,
“Peripheral lymph node tuberculosis: a review of 80 cases,
British Journal of Surgery, vol. 77, no. 8, pp. 911-912, 1990.



[3] S. E. Weis, P. K. Moonan, J. M. Pogoda et al., “Tuberculosis
in the foreign-born population of Tarrant County, Texas by
immigration status,” The American Journal of Respiratory and
Critical Care Medicine, vol. 164, no. 6, pp. 953-957, 2001.

[4] R. Iwnetu, J. van den Hombergh, Y. Woldeamanuel et al.,
“Is tuberculous lymphadenitis over-diagnosed in Ethiopia?
Comparative performance of diagnostic tests for mycobacterial
lymphadenitis in a high-burden country;,” Scandinavian Journal
of Infectious Diseases, vol. 41, no. 6-7, pp. 462-468, 2009.

A. Polesky, W. Grove, and G. Bhatia, “Peripheral tuberculous
lymphadenitis: Epidemiology, diagnosis, treatment, and out-
come,” Medicine, vol. 84, no. 6, pp. 350-362, 2005.

[6] H.G. Ahmed, A. S. Nassar, and I. Ginawi, “Screening for tuber-
culosis and its histological pattern in patients with enlarged
lymph node,” Pathology Research International, vol. 2011, Article
ID 417635, 4 pages, 2011.

[7] G. S. Sharaf Eldin, I. Fadl-Elmula, M. S. Ali et al., “Tubercu-
losis in Sudan: a study of Mycobacterium tuberculosis strain
genotype and susceptibility to anti-tuberculosis drugs,” BMC
Infectious Diseases, vol. 11, article 219, 2011.

[8] A. I. El-Sony, A. H. Khamis, D. A. Enarson, O. Baraka,
S. A. Mustafa, and G. Bjune, “Treatment results of DOTS
in 1797 sudanese tuberculosis patients with or without HIV
co-infection,” International Journal of Tuberculosis and Lung
Disease, vol. 6, no. 12, pp- 1058-1066, 2002.

[9] A.G.Kibbi, N. G. Rubeiz, S. T. Zaynoun, and A. K. Kurban, “Pri-
mary localized cutaneous amyloidosis,” International Journal of
Dermatology, vol. 31, no. 2, pp. 95-98, 1992.

[10] S. M. Breathnach, “Amyloid and amyloidosis,” Journal of the
American Academy of Dermatology, vol. 18, no. 1, pp. 1-16, 1988.

[11] J. D. Sipe, M. D. Benson, J. N. Buxbaum et al, “Amyloid
fibril protein nomenclature: 2010 recommendations from the
nomenclature committee of the International Society of Amy-
loidosis,” Amyloid, vol. 17, no. 3-4, pp. 101-104, 2010.

[12] G. Merlini, D. C. Seldin, and M. A. Gertz, “Amyloidosis:
pathogenesis and new therapeutic options,” Journal of Clinical
Oncology, vol. 29, no. 14, pp. 1924-1933, 2011.

[13] V. Bellotti, M. Nuvolone, S. Giorgetti et al., “The workings of the
amyloid diseases,” Annals of Medicine, vol. 39, no. 3, pp. 200-207,
2007

[14] H.Bennhold, “Eine spezifische Amyloidfarbung mit Kongorot,”
Munchener Medizinische Wochenschrift, vol. 69, pp. 1537-1538,
1922.

[15] A.S. Cohen and E. Calkins, “Electron Microscopic Observa-
tions on a fibrous component in amyloid of diverse origins,”
Nature, vol. 183, no. 4669, pp. 1202-1203, 1959.

[16] T. Shirahama and A. S. Cohen, “High-resolution electron
microscopic analysis of the amyloid fibril,” Journal of Cell
Biology, vol. 33, no. 3, pp. 679-708, 1967.

[17] L. Bonar, A. S. Cohen, and M. M. Skinner, “Characterization
of the amyloid fibril as a cross-beta protein,” Proceedings of the
Society for Experimental Biology and Medicine, vol. 131, no. 4, pp.
1373-1375, 1969.

World Health Organization, “Global tuberculosis control,”
WHO Report, World Health Organization, Geneva, Switzer-
land, 2011.

[19] M. Ozvaran, R. Baran, M. Tor et al., “Extrapulmonary tubercu-
losis in non-human immunodeficiency virus-infected adults in
an endemic region,” Annals of Thoracic Medicine, vol. 2, no. 3,
pp. 118-121, 2007,

[5

[18

Journal of Tropical Medicine

[20] World Health Organisation, “Global tuberculosis control,”
WHO Report, World Health Organization, Geneva, Switzer-
land, 2010.

[21] G.S.Sharafeldin, E. A. G. Khalil, I. A. El Hag et al., “Haematoge-
nous dissemination of tuberculous lymphadenitis,” East African
Medical Journal, vol. 84, no. 1, pp. 3-7 2007.

[22] A. K. Ageep, “Diagnosis of tuberculous lymphadenitis in Red
Sea state, Sudan,” International Journal of Tropical Medicine, vol.
7, no. 1, pp. 53-56, 2012.

[23] K. Hemminki, X. Li, A. Forsti, J. Sundquist, and K. Sundquist,
“Incidence and survival in non-hereditary amyloidosis in Swe-
den,” BMC Public Health, vol. 12, article 974, 2012.

[24] R. A. Kyle, A. Linos, C. M. Beard et al., “Incidence and natural
history of primary systemic amyloidosis in Olmsted County,
Minnesota, 1950 through 1989, Blood, vol. 79, no. 7, pp. 1817-
1822, 1992.

[25] E K. Lekpa, S. Ndongo, A. Pouye et al., “Amyloidosis in sub-
Saharan Africa,” Médecine et Santé Tropicales, vol. 22, no. 3, pp.
275-278, 2012.

[26] G. E. Silva, R. S. Costa, and M. Dantas, “Secondary amyloi-
dosis associated with tuberculosis in renal biopsy,” Revista da
Sociedade Brasileira de Medicina Tropical, vol. 44, no. 6, p. 797,
2011.

[27] Le Roux, M. K. P. David, N. Peter, G. Priya, N.J. James, and E. S.
Brian, “Systemic amyloidosis complicating multidrug-resistant
tuberculosis in childhood,” Pediatric Infectious Disease Journal,
vol. 31, no. 9, pp- 994-997, 2012.

[28] E. T. Stoopler, F. Alawi, J. M. Laudenbach, and T. P. Sollecito,
“Bullous amyloidosis of the oral cavity: a rare clinical presen-
tation and review;” Oral Surgery, Oral Medicine, Oral Pathology,
Oral Radiology and Endodontology, vol. 101, no. 6, pp. 734-740,
2006.

A. Agheli, M. Becker, G. Becker, M. R. Chaudhry, and J. C.

Wang, “Response of hemorrhagic bullous skin lesions of the

breast secondary to primary systemic amyloidosis to a five-drug

combination chemotherapy: a case report and review of the
literature,” Experimental Hematology & Oncology, vol. 1, article

19, 2012.

[30] H.J. Lachmann, H. J. Goodman, J. A. Gilbertson et al., “Natural
history and outcome in systemic AA amyloidosis,” The New
England Journal of Medicine, vol. 356, no. 23, pp. 2361-2371,
2007.

[31] L. Obici, S. Raimondi, F. Lavatelli, V. Bellotti, and G. Merlini,
“Susceptibility to AA amyloidosis in rheumatic diseases: a
critical overview,” Arthritis Care and Research, vol. 61, no. 10,
pp- 1435-1440, 2009.

[29



