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Case report

A case of primary esophageal tuberculosis diagnosed by identification
of Mycobacteria in paraffin-embedded esophageal biopsy specimens
by polymerase chain reaction
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examination often fail to establish a reliable diagnosis
of tuberculosis.4 Recently, polymerase chain reaction
(PCR) for rapid diagnosis of mycobacterial infection
has been developed.5 The sensitivity of PCR for myco-
bacterial infection has been reported to be similar to
that of culture.6 We report a case of primary esophageal
tuberculosis diagnosed only by identification of myco-
bacterial DNA in paraffin-embedded esophageal bi-
opsy specimens by PCR.

Case report

A 42-year-old Japanese woman visited our hospital for
odynophagia and dysphagia, which had continued for 6
weeks. She denied having cough, sputum production,
fever, night sweating, and body weight loss. Family
history was unremarkable. She had congenital heart
disease, an atrial septal defect, but had received no
medication. She had no history of risk factors for human
immunodeficiency virus (HIV) infection, tuberculosis,
or exposure to it. She had never traveled outside Japan.

The patient was 158 cm in height and weighed 43.6kg.
Her temperature was 36°C, blood pressure was 111/
68mm Hg, and pulse was regular at 94 beats/min. On
physical examination, the patient appeared well. No
rash or lymphoadenopathy was detected. A grade 3/6
systolic ejection-type murmur was audible at the left
sternal border; the second heart sound split was fixed.
Breath sounds were clear. Otolaryngeal examination
was unremarkable.

The white blood cell (WBC) count was 5910/mm3

with a moderate microscopic hypochromic anemia, and
the fractions of WBC were also normal. The platelet
count was 44.4 � 104/mm3. Erythrocyte sedimentation
rate was 45mm/h. C-reactive protein level was below
0.2mg/dl. Fasting blood glucose value was 87 mg/dl, and
glycosylated hemoglobin (HbA1C) was 4.9%. The HIV
antibody test was negative. Tuberculin skin test was

We present a case of primary esophageal tuberculosis
diagnosed by polymerase chain reaction (PCR) of
paraffin-embedded esophageal biopsy specimens. A
42-year-old Japanese woman visited our clinic because
of dysphagia. Radiologic and endoscopic examinations
revealed a stenotic lesion with reddish mucosa and
multiple ulcers in the middle esophagus. There was no
associated lesion outside the esophagus. Histological
and bacteriological studies of esophageal biopsy
specimens and gastric aspirates did not give a definitive
diagnosis. However, mycobacterial DNA was detected
by PCR of paraffin-embedded esophageal biopsy
specimens. She then was diagnosed as having primary
esophageal tuberculosis. The esophageal mucosal lesion
almost healed after 1 month of antituberculosis medica-
tion with residual annular stenosis which was resolved
later by endoscopic balloon dilation.
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Introduction

Esophageal tuberculosis is rare even in the presence of
extensive pulmonary tuberculosis.1 It is usually second-
ary to tuberculous infection of other organs or results
from direct extension of adjacent tuberculous foci.
Primary isolated esophageal tuberculosis is extremely
rare.2,3 Early and accurate diagnosis of tuberculosis not
only facilitates prompt medical treatment but also
prevents complications. There are, however, neither
diagnostic signs or symptoms nor typical radiologic
or laboratory findings. Histological or bacteriological
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moderately reactive. Other blood chemistries were all
normal.

A posteroanterior radiograph of the chest showed
increased pulmonary vascular shadows consistent
with left to right shunt due to an atrial septal defect.
The lateral chest radiograph demonstrated increased
posterior mediastinal density. A barium contrast study
showed mild narrowing of the middle esophagus with
wall irregularity (Fig. 1A). Endoscopic examination
showed diffusely edematous, inflammatory mucosa with
multiple ulcers and erosions between 20 and 35 cm from
the incisura, with stenotic change at 33cm (Fig. 2A).
The endoscopic appearance implied severe esophagitis.
Nine biopsy specimens were taken from esophageal
erosion and ulcer bed tissue. Enhanced chest computer-
ized tomography (CT) demonstrated concentric wall
thickening of the middle esophagus (Fig. 3C). Neither
mediastinal nodular mass nor pulmonary lesion was
detected (Fig. 3A–C). Biopsy specimens showed non-
caseating epithelioid cell granulomas and Langhans’-
type giant cells. Neither acid-fast bacilli nor neoplastic
change was detected (Fig. 4). The pathologist suggested
the diagnosis of esophageal tuberculosis, but cultures of
gastric aspirate as well as esophageal biopsy specimens
were negative for acid-fast bacillus. PCR of gastric
aspirate and a fresh esophageal biopsy specimen for
Mycobacterium tuberculosis were negative.

We tried antituberculosis therapy as diagnostic
therapy. The patient was treated with rifampicin

450 mg/day, ethambutol 750mg/day, and isoniazid
300 mg/day. After 1 month, chest CT demonstrated
thinning of the esophageal wall (Fig. 3D), although her
complaints of dysphagia and odynophagia persisted.
Endoscopy showed multiple esophageal scars with
annular stenosis in the middle esophagus (Fig. 2B).
Barium contrast study showed localized stenosis in the
esophagus (Fig. 1B). She underwent endoscopic balloon
dilation of the esophagus, resulting in the diminishment
of dysphagia and odynophagia (Fig. 1C).

We tried to determine the existence of mycobacterial
DNA in paraffin-embedded esophageal specimens
biopsied before antituberculous treatment by use of
PCR.7 Sample DNA was extracted from one specimen,
which showed noncaseating epithelioid cell granulomas
and Langhans’-type giant cells, by using a DNA isolator
PS kit (Wako, Osaka, Japan). Positive control DNA
was extracted from cultured M. tuberculosis. Oligo-
nucleotide primers were designed to amplify a region of
the gene encoding the 65-kDa mycobacterial antigen
common to a variety of Mycobacterium species. Primers
for the 65-kDa gene used in the first round of nested
PCR resulted in a PCR product of 142 bp, correspond-
ing to bases 580–721 of this gene. After completion of
the first round of PCR, 20µl PCR product mixed with
ficoll dye was electrophoresed through an agarose gel
(Fig. 5A, lanes P and MT). The second round of PCR
was performed utilizing “nested” oligonucleotide
primer for mycobacteria located internally to the first-

Fig. 1. A Barium swallow radiograph on presenta-
tion shows irregularity involving the midesophagus
with narrowing. B Repeat barium swallow radio-
graph 1 month after commencement of treatment
shows annular stenosis at midesophagus and smooth
wall appearance. C Repeat barium swallow radio-
graph after esophageal balloon dilation
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round primer pairs. The second PCR product from the
patient’s esophageal biopsy specimen (Fig. 5B, lane (–)
under Case) was also identical to the positive control
(Fig. 5B, lane (–) under Case).

In addition, we used a restriction enzyme digestion
assay to differentiate the PCR product from Mycobacte-
rium avium-intracellulare.7 Twenty-microliter aliquots
of the second PCR product were each digested sepa-
rately for at least 2h with 5 units BstUl (New England
Biolabs, Beverly, MA, USA) at 60°C or 5 units Hha1
(Takara, Ohtsu, Japan) at 37°C. After completion, the
digested PCR mixture was electrophoresed and visual-
ized on an agarose gel (Fig. 5B). The size of the diges-
tion products from the patient (Fig. 5B, lanes H and
B under Case) was consistent with the pattern of M.
tuberculosis (Fig. 5B, lanes H and B under MT).

Fig. 2. A Endoscopic appearance of the
esophagus before treatment, demonstrat-
ing circular surface irregular erosive
change with multiple ulcers. B Endo-
scopic appearance of the esophagus 1
month after commencement of treatment
shows mucosal lesion healing with mul-
tiple ulcer scars

Fig. 4. Endoscopic biopsy shows noncaseating, epitheloid
granulomas and Langhans’ giant cells by hematoxylin and
eosin staining. �400

Fig. 3. A,B Computed tomography (CT)
scan showed neither mediastinal or hilar
lymph adenopathies or pulmonary lesions
before treatment. C CT scan shows cir-
cumferential thickening of esophageal
wall before treatment. D CT scan 1 month
after commencement of treatment shows
normal appearance of the esophagus
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Discussion

Tuberculous involvement of the esophagus is rare even
in the presence of extensive pulmonary disease. Au-
topsy studies have shown esophageal involvement in
0.15% of patients who died of tuberculosis.1 Esophageal
tuberculosis is generally secondary to mycobacteriolo-
gical disease of contiguous organs or miliary spread.
Primary esophageal tuberculosis, i.e., with no other sys-
temic manifestation of the disease, is extremely rare.2,3

The most common presenting symptoms of esophageal
tuberculosis are dysphagia, weight loss, and retrosternal
pain. Barium swallow examination almost always shows
an abnormality such as localized segmental stenosis
with an ulcer in the middle esophagus. Chest CT or
endoscopic ultrasonography around the lesion usually
showed an extrinsic adjacent nodular mass, which was
thought to be mediastinal lymphoadenopathy.8 These
symptoms and signs are not pathognomonic for esoph-
ageal tuberculosis.

The definitive diagnosis can be made only by endo-
scopic biopsy that reveals caseating tuberculous
granulomas and acid-fast bacilli or by culture of M.
tuberculosis from tissue specimens. Demonstration of
caseating granulomas or a positive Zeihl–Neelsen stain
is difficult to obtain from esophageal biopsies. In an
analysis of 54 cases of esophageal tuberculosis collected
from the literature, histological findings suggestive of
tuberculosis were observed in 12 cases. In 1 of the cases,

Fig. 5. A After the first round of 35
cycles of polymerase chain reaction
(PCR), the amplified mycobacterial
DNA sequence is visible on an agar-
ose gel as a 234-bp band (lanes P,
MT). Lane M, size marker (phIX174
DNA/HaeIII markers); C, Control;
P, PCR product from case sample;
MT, PCR product from DNA from
cultured Mycobacterium tuberculo-
sis. B After the second round of 35
cycles of PCR, the amplified myco-
bacterial DNA sequence is visible as
a 142-bp band. M, Size marker DNA
(phIX174 DNA/HaeIII markers);
Case, PCR product from case
sample; MT, PCR product from
DNA from cultured M. tuberculosis;
(–), uncut PCR product; H, HhaI
enzyme digestion; B, BstUI enzyme
digestion. Note the identical restric-
tion endonuclease digestion patterns
between M. tuberculosis and the case
sample

staining for acid-fast bacilli was also positive.4 Esoph-
ageal and gastric washings were positive for acid-fast
bacilli in 4 cases. One case was diagnosed after examina-
tion of the resected specimen. The remaining 37 cases
were diagnosed by clinical and radiologic features and
by response to antituberculous therapy. Complications
of esophageal tuberculosis include formation of fistulae
between esophagus and aorta, trachea, and other medi-
astinal structures.9 To prevent complications, early and
accurate diagnosis of tuberculosis and prompt medical
treatment are important.

Our patient had severe esophagitis with noncaseating
epithelioid cell granulomas. Although the pathologist
suggested esophageal tuberculosis, confirmation of di-
agnosis was not achieved by routine study. She did not
have risk factors or medical history of tuberculosis. The
probability of esophageal tuberculosis was clinically
very low in this case.

Recently, several studies have reported the use of
PCR for diagnosis of mycobacterial infection.5,6,7,10 These
investigations are of great clinical value, as such tech-
niques can confirm infection and identify the organisms
within days, compared with the 3–10 weeks required for
diagnosis by culture. Using PCR, rapid diagnosis of my-
cobacterial infection with sensitivity similar to that of
culture has been reported from fresh clinical specimens
such as tissue homogenates, sputa, and fluid aspirates.

In our case, we first performed PCR of the gastric
aspirate and fresh esophageal biopsy specimen, but
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these tests were negative. Kim et al. reported that the
positivity of PCR in fresh biopsy material was lower
than in a paraffin-embedded sample, and the main
reason was thought to be a shortage of purified DNA
resulting from the small amount of fresh biopsy material
in intestinal tuberculosis.10 They also reported that acid-
fast bacilli were found in the epithelioid histiocytes,
multinucleated giant cells constituting granulomas,
and in the necrotic areas. We performed PCR of the
paraffin-embedded specimen, which showed noncaseat-
ing epithelioid cell granulomas and Langhans’-type
giant cells, and detected mycobacterial DNA. PCR can
detect low numbers of acid-fast organisms in paraffin
sections and confirm and presumptively speciate myco-
bacterial infection when cultures are negative or not
obtained.

We recommend the use of PCR of paraffin-
embedded biopsy specimens for diagnosis of gastroin-
testinal tuberculosis when a definitive diagnosis is
difficult by routine histological and bacteriological
studies.
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