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A b s t r ac t
Aim: To give perspective on suture granuloma in oral biopsy specimens.
Background: Suture granuloma is an uncommon finding in the oral biopsy specimens. Suture granulomas may give the impression of both
benign and malignant lesions, thus posing a serious diagnostic challenge. Hence, it is very important that oral pathologists should understand
pathogenesis and histopathology of this rare phenomenon.
Results: Suture granuloma evokes immunological reaction with recruitment of monocyte macrophages, which ultimately forms epithelioid
cells and giant cells. The pathogenetic events were driven by the factors such as interleukins, MHC class II molecules, CD4+ Th1 lymphocytes,
transforming and platelet derived growth factors. Histopathologically, they are easy to identify due to characteristic appearance of granuloma
surrounding the suture material.
Conclusion: This paper presents a very rare occurrence of suture granuloma in an oral biopsy specimen with special emphasis on pathogenesis
and histopathology.
Clinical relevance: Accidental findings in oral pathologies are not very common evidence. Suture granuloma is one such phenomenon that
can be mistaken for benign or malignant neoplasm. Hence, it becomes of paramount importance to realize the need of understanding this
phenomenon for oral pathologists to avoid diagnostic confusion. This short communication elaborates the histomorphological appearance of
suture granuloma, which will help pathologists in accurate diagnosis and hence management.
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Introduction
Granulomas are uncommon disorders characterized by active
cell-mediated hypersensitivity due to presence of persistent
nondegradable entity and is always associated with focal
compact collection of chronic inflammatory cells, macrophages,
and giant cells.1 For establishment of granuloma, there is need
for high degree of interactions and interplay between antigenic
substance, macrophage activity, Th1 and B cell overactivity, and
variety of noncellular biological mediators. As there are various
types of granulomas, a skillful clinical and a keen histopathological
examination are needed for their accurate management.1
An uncommon complication of surgery is the development
of postoperative granuloma.2 The etiology of these granulomas is
not definite. These foreign body granulomas are nodular lesions,
which contain granulation tissue and develop in response to various
kinds of foreign bodies such as drugs, artificial substances, as well
as chronic bacterial infections.3 Particle materials used in tattoos
and cosmetic fillers may also lead to the development of foreign
body granulomas.4
An artificial substance like the surgical suture material often
leads to the development of granulomas. Suture granuloma is
a mass of granulation tissue that usually develops around the
infectious agent-associated nidus and is associated with the
nonabsorbable suture material. The most commonly involved
suture material is silk and rarely can be seen in absorbable and
monofilament sutures. 2,3,5 Silk is favored because it is cheap,
straightforwardly sterilized, responds less with the human tissues,
and provides strong wound closure.5 Suture granulomas may give
the impression of both benign and malignant lesions, thus posing
a serious diagnostic challenge.6
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A reaction of some immune cells to a foreign body, in particular
an immunoreaction of macrophages, has been noted to develop
these granulomas.3 It is a chronic process involving the formation of
multinucleated giant cells.7 Histopathologically, suture granulomas
are associated with multinucleated giant cells, histiocytes,
epithelioid cells, lymphocytes, neutrophils, and eosinophils.4 These
cells usually encase the suture material in the form of granuloma
formation (Fig. 1). The suture material appears as multiple small
round clear bodies with a thin eosinophilic rim arranged in a circular
fashion. The multinucleated giant cells contain many nuclei, which
are scattered irregularly throughout the cytoplasm (Fig. 1). The
formation of granuloma and giant cells can be divided into two
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Fig. 1: Photomicrograph showing granuloma formation surrounding
the suture material. Granuloma shows mononuclear inflammatory cells
(black arrow) and multinucleated giant cells (red arrow). The suture
material is characterized by round faint eosinophilic bodies with dark
eosinophilic rim (yellow arrow). Some giant cells were seen engulfing the
suture material (total magnification X400; hematoxylin and eosin stain)

steps, which involve the first reaction of the tissue imposed by the
passage of the suture needle and specific inflammatory reaction
to the suture material.5,7 The foreign body suture material can be
detected at the center of the granulomatous lesion under polarized
microscopy and it is surrounded by macrophages/monocytes and
giant cells.5 Fluorescent microscopy is helpful in identifying the
suture material in the histological section. Intriguingly, there is no
need for the special stain to distinguish the suture material under
a fluorescent microscope as even hematoxylin and eosin stain also
produce appreciable excitation. Hematoxylin- and eosin-stained
slides visualized with the green excitation filter of a fluorescent
microscope show a mass of green fluorescent circular to oval
bodies (depending on the cut section) with bright peripheral
borders (Fig. 2). As per the available literature, apart from the
aforementioned methodology, there are no well-documented
methodologies on use of special stain for detection of the suture
material in the histopathological section.

P at h o g e n e s i s
The suture material present in the tissue acts as a foreign material
and evokes immunological reaction with recruitment of monocyte
macrophages, which ultimately forms epithelioid cells and giant
cells.8
As the disease progresses, granuloma becomes an active
site for numerous enzymes and cytokines. Among these, the
most common are the activated macrophages with increased
expression of major histocompatibility complex (MHC) class II
molecules. These molecules then attract CD4+ Th1 lymphocytes
in the granuloma site.8,9 The T helper cells play a major role by
recognizing the protein peptide (antigen) belonging to the suture
material. This then causes the induction of interleukin-1 on resident
macrophages, which initiates cavalcade of chemotactic factors to
promote granulomagenesis. Moreover, interferon gamma (IFN-γ)
upsurges the expression of MHC class II molecules on macrophages.
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Fig. 2: Photomicrograph of the same field (Fig. 1) under a fluorescent
microscope (with green excitation filter) showing the suture material
with bright intensity. Some of the suture materials are cut in crosssection (white arrow) and others are in longitudinal section (red arrow)

The activated macrophage receptors carry an Fc fraction of IgG
that enhances their capacity to engulf the foreign materials such
as suture.10 The final outcome of this process is the formation of
well-organized epithelioid granuloma, which ultimately progressed
toward the transforming—and platelet—derived growth factor
driven fibrosis.8–10

Discussion
Many cases of suture granulomas have been reported to occur
after many years of different kinds of surgeries.3 Suture granulomas
have been noted in gastrointestinal and thoracic surgeries, 3
head and neck surgeries,3 orchiectomy,5,7 thyroidectomy,6,11 eye
surgeries.12 and many other surgeries. They are often interpreted
as suspicious for recurrent neoplasm. Yoshioka et al. 3 reported
a case of suture granuloma mimicking tumor recurrence in the
field of radiation in a patient who underwent head and neck
surgery for oral squamous cell carcinoma. Post-thyroidectomy
suture granulomas have also been noted, presenting as a painless,
palpable mass in the surgical bed.6,11 Suture granulomas should
be regarded as differential diagnosis for nodules occurring after
surgery, in addition to tumor reccurence.3 Apart from the recurrent
neoplasm, chronic nonspecific granulomatous lesions and fungal
or bacterial infections can be considered as differential diagnosis
of this phenomenon.
Suture granulomas are extremely uncommon lesion in oral
lesion.3 The main reason could be attributed to the smaller biopsy
size that does not need suturing. Moreover, repeat biopsy is not
needed in the majority of the lesion of the oral pathology. Hence,
at the time of repeat biopsy there are less chances of the suture
material being present in the biopsy specimen. The presence
of suture granuloma in the surgically excised specimen of oral
squamous cell carcinoma is more likely. The present case was
reported as accidental finding at the surgical margin examination
of the excised oral squamous cell carcinoma specimen. Literature
search depicts reports of accidental pathologies at surgical margins
such as mucocele.13

Suture Granuloma in Oral Biopsy Specimen
Appropriate clinical, radiological, and pathological
interpretation is highly recommended in cases with suture
granuloma. Sonographic evaluation of nodules and fine-needle
aspiration cytology are a few basic diagnostic modalities for suture
granulomas.5,6,11 The final diagnosis is usually provided by surgical
excision of the lesion and its histopathological examination.5 A
histopathologist should be well versed with the histomorphological
appearance of the so as to arrive at accurate diagnosis. Although
suture granulomas are easily identified with the help of routine
hematoxylin and eosin staining, special modalities like polarized
microscopy and fluorescent microscopy can be used as adjunct
diagnostic tools. To the best of our knowledge, the present paper
represents the first report of fluorescent microscopic view of suture
granuloma in an oral biopsy specimen.
Apart from granuloma formation, the suture can also be
involved and associated with local recurrence of malignancy.
This phenomenon is called suture line recurrence and is well
documented in the literature for various malignancies including
oral squamous cell carcinoma.14–18 Some investigators believe that
suture line recurrence occurs due to carcinogenic potential of the
suture material.18 However, this might not be true but suture line
recurrence very closely resembles clinically to conventional suture
granuloma. Recently, it was proposed that surface topography
of the suture material might change the mechanobiology of
tumor cells and thus leads to recurrence long its line.18 Hence, it is
recommended that every postoperative suture granuloma should
compulsorily be checked carefully for the possible presence of
suture line recurrence.

C o n c lu s i o n
To conclude, suture granuloma is a benign tumor-like mass
developing at the site of surgery as a result of the foreign body
response to the surgical suture and its constituents. It may occur
anywhere in the body and rarely in the oral biopsy specimens. We
presented a very rare event of presence of suture granuloma at the
surgical margins of oral squamous cell carcinoma. The diagnosis
of suture granuloma is specifically of great importance in patients
treated for cancer, as it resembles local tumor recurrence. Surgical
excision of the lesion is recommended to arrive at the final diagnosis
and eradicate source of nidus. Suture line recurrence also looks
clinically similar to the suture granulomas. Hence, these granulomas
must be considered as differential diagnosis of tumor recurrence
and managed as early as possible. Detection of postoperative
foreign bodies is of great importance to prevent fatal complications.
Retrospective studies on oral specimens are recommended to find
out missed out suture granulomas. This will possibly give us more
accurate incidence rate and other insights.
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