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SJOICIC,

Authors

Hitomi Aga', Mitsuyoshi Hirokawa2, Ayana Suzuki', Hisashi Ota’, Maki Oshita’, Takumi Kudo3, Mitsuhiro Fukushima?,

Kaoru Kobayashi4, Akira Miyauchi*

Affiliations

1 Kuma Hospital, Department of Clinical Laboratory, Kobe,
Japan

2 Kuma Hospital, Department of Diagnostic Pathology and
Cytology, Kobe, Japan

3 Kuma Hospital, Department of Internal Medicine, Kobe,
Japan

4 Kuma Hospital, Department of Surgery, Kobe, Japan

Key words
Thyroid, Suture granuloma, Recurrent carcinoma,
Ultrasound, Thyroidectomy

received 30.05.2018
revised 05.09.2018
accepted 10.09.2018

Bibliography

DOI https://doi.org/10.1055/a-0749-8688
Ultrasound Int Open 2018; 4: E124-E130

© Georg Thieme Verlag KG Stuttgart - New York
ISSN 2199-7152

Correspondence

Ms. Hitomi Aga

Kuma Hospital

Department of Clinical Laboratory

8-2-35, Shimoyamate-dori

Chuo-ku

650-0011 Kobe

Japan

Tel.: +81/78/371 3721, aga@m.kuma-h.or.jp

ABSTRACT

Purpose This study aimed to clarify the sonographic features
of suture granuloma and recurrent carcinoma newly detected
after thyroidectomy.

Materials and Methods We retrospectively analyzed ultra-
sound reports with images of 25 cases of suture granuloma and
18 cases of recurrent carcinoma that newly appeared in the
resected area after thyroidectomy in our institution.

Results Both suture granulomas and recurrent carcinomas
more frequently exhibited multiple lesions rather than solitary
lesions. Suture granulomas tended to appear in the more su-
perficial areas than the carotid artery, while recurrent carcino-
mas were more common between the trachea and carotid
artery. A total of 10 of the 11 suture granulomas that we fol-
lowed up decreased in size. Recurrent carcinomas showed ir-
regular shape (55.6 %), taller-than-wide shape (38.9%), low
internal echogenicity (83.3 %), and no punctate microcalcifi-
cations. By contrast, suture granulomas were fusiform in shape
(56.0 %) and showed linear internal echo parallel to the tissue
plane on the longitudinal scan (64.0 %). The vascular flow sign
was mild to none in the majority of both lesions.

Conclusion Fusiform shape and linear internal echoes indicate
suture granuloma, while irregular shape, taller-than-wide
shape, and low echogenicity indicate recurrent carcinoma.
Given that the clinical management of suture granuloma differs
from that of recurrent carcinoma, it is important to distinguish
between these two lesions.

Introduction

Ultrasonography (US) plays an important role not only in detecting thy-
roid nodules preoperatively, but also in detecting recurrent thyroid car-
cinomain the neck postoperatively [1-5]. US should be performed at 6
to 12 months after surgery for thyroid carcinoma to evaluate the thy-
roid bed and cervical nodal compartments and then every 6 months,
depending on the patient’s risk for recurrent disease and serum thy-
roglobulin status [1]. Postoperatively, suture granulomas are frequent-
ly confused with recurrent carcinomas [2, 6-9]. Suture granulomas are
benign granulomatous lesions occurring after a surgical intervention
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and a foreign-body reaction for retained suture materials [7,10-13].
The lesions usually develop slowly after the intervention and may be-
come palpable and tender masses [10, 14]. This study aimed to distin-
guish between the sonographic features of suture granuloma and re-
current carcinoma newly detected after thyroidectomy.

Materials and Methods

We reviewed cytology reports of 135 patients who underwent
fine-needle aspiration cytology (FNAC) for nodules that newly ap-
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»Fig. 1 Foreign body granuloma. Multinucleated giant cells, histio-
cytes, neutrophils, and suture thread are mixed. (Aspiration cytology,

Papanicolaou stain, x200).

peared in the resected area after thyroidectomy in our institution
between January 2006 and December 2016. We excluded the pa-
tients with the following lesions: 1) nodules that occurred in areas
otherthan the surgical field and 2) nodules histologically confirmed
to be nodal metastasis or needle tract implantation. Finally, 25 pa-
tients with suture granuloma and 18 patients with recurrent carci-
noma were analyzed for this study. Suture granuloma was diag-
nosed according to the presence of foreign body-type giant cells
and no carcinoma cells in FNAC (> Fig. 1). Meanwhile, recurrent
carcinoma was confirmed via FNAC. In patients with multiple nod-
ules, we examined those which had undergone FNAC. US was per-
formed using the APLIO 80 SSA-770A (Toshiba Medical Systems
Co., Ltd., Otawara, Japan) or APLIO 500 TUS-A500 (Toshiba) with
the PLT-805AT (Toshiba) or PLT-1005BT probe (Toshiba). We retro-
spectively analyzed the US reports with images that were obtained
from the patients’ medical records at Kuma Hospital. Statistical
analysis was performed using Fisher’s exact or Student’s t tests.
P-values <0.05 were considered significant. Written informed con-

»Table 1 Characteristics and clinical findings of the 25 patients with suture granulomas and 18 patients with recurrent carcinomas.

Sex (female/male)
Mean age, years (range)
Previous surgery
Lobectomy/total thyroidectomy
Nodal dissection
None/central/central + lateral
Histology of resected thyroid
Graves’ disease
Benign nodular goiter
Papillary carcinoma
Poorly differentiated carcinoma
Anaplastic carcinoma
Time from initial surgery to diagnosis (months)
Mean (range)

<12 months
12 to 24 months
>24 months
Lesions
Solitary
Multiple
Thyroglobulin in needle wash-out fluid (ng/mL)
Mean (range)

<10 ng/mL

Diagnoses suspected via ultrasound
Suture granuloma

Carcinoma

Not described
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Suture granulomas Recurrent carcinomas

(n=25) (n=18)
20/5 14/4
54.9 (32-76) 69.9 (42-86)
8/17 7/11
5/10/10 1/1/16
1(4.0%) 0 (0%)

5(20.0%) 0(0%)
18 (72.0%) 15 (83.3%)
1(4.0%) 2(11.1%)
0(0%) 1(5.6%)
58.5 (3-281) 95.4 (4-439)
| |
p<0.01
5 (20.0%) 4(22.2%)
5(20.0%) 3(16.7%)
15 (60.0%) 11(61.1%)
8(32.0%) 7 (38.9%)
17 (68.0%) 11(61.1%)
(n=11) (n=10)
4.9 (0-8.3) 1155.3 (1.4-8000)
| |
p<0.001
11 (100%) 2(20.0%)
| |
p<0.001
14 (56.0%) 0(0%)
| |
p<0.05
5 (20.0%) 16 (88.9%)
| |
p<0.01
6 (24.0%) 2 (11.0%)
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sent was obtained from all patients, and the study design was ap-
proved by an institutional review board.

Results

The suture granuloma group comprised 20 women and 5 men with
amean age of 54.9 years. Meanwhile, the recurrent carcinoma group
comprised 14 women and 4 men with a mean age of 69.9 years. The
mean age was lower in the suture carcinoma group, but the differ-
ence was not significant. »Table 1 shows the clinical findings of the
25 suture granulomas and 18 recurrent carcinomas. Lobectomy and
total thyroidectomy were performed in 8 and 17 patients with su-
ture granulomas and in 7 and 11 patients with recurrent carcinomas,
respectively. As regards nodal dissection, 10 patients with suture
granulomas underwent central nodal dissection, and another 10 un-
derwent central and lateral dissection. Meanwhile, 16 of the 17 nodal
dissections in the patients with recurrent carcinomas were central
and lateral dissections. In 6 (24.0 %) of the patients with suture gran-
ulomas, the surgery was due to benign conditions, including Graves’
disease and benign nodular goiter.

The mean interval between initial surgeries and the diagnosis
of suture granulomas was significantly shorter than that for recur-

rent carcinomas ((58.5 months (range: 3-281 months) vs. 95.4
months (range: 4-439 months), respectively; p<0.01). Multiple
lesions were more frequent than solitary lesions in both suture
granuloma and recurrent carcinoma. In 11 suture granulomas and
10 recurrent carcinomas, the thyroglobulin level was measured dur-
ing FNAC using needle wash-out fluid with 0.5 mL saline. The mean
thyroglobulin levels in the patients with suture granulomas (4.9 ng/
mL) were significantly lower than in those with recurrent carcino-
mas (1155.3ng/mL) (p<0.001). The thyroglobulin levels in all pa-
tients with suture granuloma was <10 ng/mL. Two recurrent car-
cinomas that showed a thyroglobulin level of <10ng/mL were
poorly differentiated carcinoma and anaplastic carcinoma. A total
of 16 (88.9%) recurrent carcinomas were interpreted as recurrent
carcinoma based on the original US reports, and there were no re-
current carcinomas interpreted as suture granulomas. 14 (56.0%)
and 5 (20.0%) suture granulomas were interpreted as suture gran-
uloma and recurrent carcinoma, respectively.

» Table 2 shows the location of suture granulomas and recur-
rent carcinomas. Of the 25 suture granulomas, 21 (84.0 %) ap-
peared in the more superficial areas than the carotid artery.
8(32.0%) and 7 (28.0 %) suture granulomas appeared in front of
the trachea (> Fig. 2a) and in the more lateral areas than the carot-

»Table 2 Location of the 25 suture granulomas and 18 recurrent carcinomas.

Suture granuloma (n=25)

Horizontal Pretrachea
8(32.0%)
Vertical Subcutaneous to the anterior

Recurrent carcinoma (n=18)

trachea
14 (56.0%)

Horizontal Pretrachea
0(0%)
Vertical Subcutaneous to the anterior
trachea
0 (0%)

Between the trachea and
carotid artery

9(36.0%)

Anterior to the carotid
artery

7 (28.0%)

Between the trachea and
carotid artery

17 (94.4%)

Anterior to the carotid
artery

5(27.8%)

Carotid artery

1(4.0%)
Carotid artery

4(16.0%)

Carotid artery

1(5.6%)
Carotid artery

9 (50.0%)

Lateral to the carotid
artery

7 (28.0%)

Dorsal to the carotid
artery

0(0%)

Lateral to the carotid
artery

0(0%)

Dorsal to the carotid
artery

4(22.2%)

»Fig.2 Suture granuloma. Nodules A and B existed in front of the trachea and in the more lateral area from the carotid artery, respectively. A linear
internal echo parallel to the tissue plane was present (a B-mode, longitudinal view. b B-mode, horizontal view).
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»Fig. 3 Recurrent papillary thyroid carcinoma. Nodules A and B existed between the trachea and left carotid artery and in deeper areas (arrows)
than the carotid artery, respectively. (a B-mode, horizontal view. b B-mode, horizontal view)

»Table 3 Sonographic comparison between suture granulomas and

recurrent carcinomas after thyroidectomy

Shape
Round-ovoid
Fusiform

Irreqular

Mean size, mm (range)

Solid

Cyst

Taller-than-wide shape

lll-defined margin

Marginal sonolucent rim

Echogenicity
Hyperechoic
Isoechoic

Hypoechoic

Echogenic dots (linear internal echo)

Single
Paired
Multiple
Punctate microcalcifications

Echogenic lesion with posterior
acoustic shadowing

Vascularity
None
Mild
Moderate

Severe
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Suture
granuloma

(n=25)

6 (24.0%)
14 (56.0%)
4(16.0%)

14.2 (5-35)
25 (100%)
0

3/24 (12.5%)

21(84.0%)
0(0%)

0(0%)
14 (56.0%)
11 (44.0%)

Recurrent
carcinoma

(n=18)

5(27.8%)
3(16.7%)
10 (55.6 %)

23.6 (7-42)

17 (94.4%)
1
7 (38.9%)
16 (88.9%)
0(0%)

0(0%)
3(16.7%)
15 (83.3%)

16 (64.0%) 0(0%)
p<0.001
3 0
2 0
11 0
1 0
5 3

19 (76.0%)

4(16.0%)
2(8.0%)
0(0%)
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11(61.1%)

5(27.7%)

2(11.1%)
0(0%)
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»Fig.4 Trends in size of suture granuloma during follow-up.

id artery (> Fig. 2b), respectively. However, recurrent carcinomas
did not appearin these areas. Most of them (94.4 %) appeared be-
tween the trachea and carotid artery (> Fig. 3a). 4 (22.2 %) recur-
rent carcinomas appeared in deeper areas than the carotid artery
(> Fig. 3b), while suture granulomas were not observed in this area.
The location of suture granulomas was significantly different than
that of recurrent carcinomas (p<0.001).

» Table 3 shows the sonographic comparison between suture
granulomas and recurrent carcinomas. All nodules were solid ex-
cept for one recurrent carcinoma that was cystic. The sizes of su-
ture granulomas ranged from 5 mm to 35 mm, while those of re-
current carcinomas ranged from 7 mm to 42 mm. There was no sig-
nificant difference in the sizes. Among the 11 suture granulomas
that could be followed (4 to 60 months), the sizes were decreased
in 10 cases (> Fig. 4, 5). 10 recurrent carcinomas were irregularin
shape (> Fig. 6), and the percentage of irregularly shaped carcino-
mas was significantly higher in recurrent carcinomas than that in
suture granulomas (55.6 % vs. 16.0 %; p<0.01). Meanwhile, 56.0%
of the suture granulomas were fusiform in shape (> Fig. 5).

The majority of the nodules in both lesions had predominantly
ill-defined margins. The taller-than-wide shape (ratio of > 1 of the
anteroposterior diameter to the transverse diameter) tended to be
more common in recurrent carcinomas (38.9 %) than in suture
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»Fig.5 Suture granuloma (Case 25). The nodule measured 18 %6 mm at presentation a. After 12 and 28 months, it reduced to 16x5mm b and
13 x4mm ¢, respectively. Each nodule was fusiform in shape (a: B-mode, longitudinal view. b B-mode, longitudinal view. ¢ B-mode, longitudinal view.).

»Fig. 6 Recurrent papillary thyroid carcinoma. The nodule was
irreqular in shape and the anteroposterior diameterto-the transverse
diameter ratio was >1.0 (B-mode, horizontal view).

granulomas (12.5 %) (> Fig. 6). Internal echogenicity was low in
11 (44.0 %) suture granulomas and 15 (83.3 %) recurrent carcino-
mas (p<0.05). Echogenic dots were observed in 64.0 % of suture
granulomas and notin recurrent carcinomas (p<0.001) (> Fig. 7).
The dots were single, paired, and multiple in 3, 2, and 11 lesions,
respectively. They were occasionally fused. The structure was ob-
served as a linear internal echo parallel to the tissue plane on the
longitudinal scan (> Fig. 2). Punctate microcalcifications were not
observed in recurrent carcinomas. An echogenic lesion with pos-
terior acoustic shadowing was seen in 5 suture granulomas and
3 recurrent carcinomas (> Fig. 8). There was a mild to no vascular
flow sign in both lesions.

Discussion

Various nodules including recurrent thyroid carcinomas and benign
lesions may newly appear on follow-up in patients who underwent
thyroidectomy [4, 5, 8]. Although papillary thyroid carcinoma (PTC)
as a relatively indolent, locoregional recurrence is common [1]. Up
to 20% of patients with well-differentiated carcinoma develop lo-
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»Fig. 7 Suture granuloma. The hypoechoic nodule (arrow) was
irreqular in shape, had an ill-defined margin, and showed an echo-
genic dot (B-mode, horizontal view).

coregional recurrence in the thyroidectomy bed [15,16]. US is a
very sensitive modality for detecting such nodules [1]. Lee et al. re-
ported that the rate of malignancy was significantly higher in nod-
ules with a marginal irregularity, microcalcifications, and a shape
not parallel to the surrounding tissue plane [4]. Kamaya et al. con-
cluded that hypoechoic thyroidectomy bed lesions with internal
vascularity and a size greater than 6 mm are highly sensitive in pre-
dicting recurrence [3]. They reported that 100 % of the lesions with
recurrence had detectable internal vascularity on color Doppler or
power Dopplerimaging [3]. Taller-than-wide in shape was also a
feature of recurrent carcinomas [7, 17].
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»Fig. 8 Suture granuloma. An echogenic lesion with posterior
acoustic shadowing was seen (B-mode, horizontal view).

The US findings of recurrent carcinomas in our study were con-
sistent with the above findings except for internal vascularity and
microcalcifications. In our study, 61.1 % and 100 % of recurrent car-
cinomas did not have a vascular flow sign and punctate microcal-
cifications, respectively. Punctate microcalcifications are found in
association with tumor necrosis within lymphatic spaces, and their
incidence in microcarcinomas is lower in larger PTCs [18]. There-
fore, their absence in recurrent carcinomas may be related to poor
lymphatic invasion or small size. We concluded that vascular flow
sign and punctate microcalcifications are not major predictors of
malignancy in recurrent carcinoma.

Thyroglobulin measurement using needle wash-out fluid is a re-
liable technique for diagnosing recurrent carcinoma [19]. However,
the thyroglobulin level is not elevated in cases of poorly differentiat-
ed carcinoma or anaplastic thyroid carcinoma [20, 21]. As expected,
in our study, the number of thyroglobulin measurements performed
was not significantly different between those with recurrent poorly
differentiated carcinoma and anaplastic carcinoma.

Suture granuloma is a rare complication of thyroidectomy asso-
ciated with the use of non-absorbable suture materials [7-11]. The
characteristic US findings of suture granuloma are ill- or well-defined,
heterogeneous, irregular, hypo- to isoechoic lesions with linear in-
ternal echoes parallel to the surrounding tissue plane on the longi-
tudinal section [4-6,10, 11]. The linear internal echoes appear as
echogenic dots on the transverse section, are larger than 1 mm in
diameter, and are located centrally or paracentrally [8,11]. The in-
ternal echoes are frequently paired [8, 11].1n 2016, we stopped using
silk thread to avoid the occurrence of suture granuloma. In our study,
echogenic dots were less frequently observed (64.0 %) compared
with previously reported cases (85.7 %). In addition, 68.8 % of the
nodules with echogenic dots exhibited more than two dots.

It is not easy to distinguish between suture granuloma and re-
current carcinoma on US [8]. In this study, we compared the US
findings of suture granulomas and recurrent carcinomas. A fusi-
form shape and linear internal echoes indicate suture granuloma.
By contrast, an irregular shape, taller-than-wide shape, and low
echogenicity indicated recurrent carcinoma. Contrary to our ex-
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pectation, we did not observe the punctate microcalcification char-
acteristic of PTC in recurrent carcinomas. These findings indicate
that punctate microcalcification is not useful to distinguish the two
conditions. Meanwhile, the location of the lesions may be helpful.
Atotal of 84.0% of suture granulomas and 94.4 % of recurrent car-
cinomas appeared in the more superficial areas than the carotid ar-
tery and between the trachea and carotid artery, respectively. Re-
current carcinomas did not appear in front of the trachea or in the
more lateral areas than the carotid artery, while suture granulomas
appeared in deeper areas than the carotid artery. However, we did
not evaluate the developmental mechanism of these two condi-
tions. Suture granulomas can resolve spontaneously [8, 11]. Kim
et al. reported that 9 of 10 suture granulomas disappeared or de-
creased in size during follow-up [11]. Similarly, 10 of the 11 suture
granulomas that we could follow up decreased in size.

Recently, it has also been reported that semiquantitative elas-
tosonography is a valuable tool in the characterization of thyroid
nodules; it seems to be more sensitive than contrast-enhanced ul-
trasound [22-26]. However, we have not performed this technique
in this study because such new techniques are not popularin Japan.
In the future, we expect that such techniques will be able to distin-
guish between suture granuloma and recurrent carcinoma with
more accuracy.

In conclusion, we showed that a fusiform shape and linear inter-
nal echoes indicate suture granuloma, whereas an irregular shape,
taller-than-wide shape, and low echogenicity indicate recurrent
carcinoma. Moreover, the location may be useful in distinguishing
between these two conditions, while punctate microcalcification
is not. It is important to distinguish between suture granuloma and
recurrent carcinoma because their treatment differs. If a definite
diagnosis of suture granuloma is established, further examination
and treatment might be unnecessary. However, we recommend
that suture granulomas be differentiated from recurrent carcino-
mas through a combination of US, FNAC, and thyroglobulin meas-
urement using needle wash-out fluid.
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