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Background: Surgical management of recurrent disease after total thyroidectomy and/or neck dissection
for thyroid carcinoma remains a challenging clinical problem. Reoperation is associated with a significant
increase in morbidity. Preoperative needle localization technique for non-palpable breast tumors has recently
been extrapolated to head and neck surgery. We report on the use of preoperative ultrasound-guided needle
localization for non-palpable recurrent operative bed disease as an intraoperative aid in resection.

Methods: Patients with thyroid carcinoma were identified from a retrospective database at a tertiary care
center from 2011-2014. Inclusion criteria were history of thyroidectomy and/or neck dissection, non-
palpable recurrent disease in the resection bed on surveillance, and ultrasound-guided needle localization of
recurrent disease before resection. Perioperative data and outcomes were analyzed.

Results: Seventeen patients were identified using the inclusion criteria listed above. Median patient age
was 46 years (53% male, 47% female). A total of 23 masses in the previous operative bed were needle-
localized successfully with no major long-term sequelae from this technique. The recurrent laryngeal
nerve was involved with tumor in six patients. Two patients, in whom the tumor surrounded the nerve
circumferentially, experienced recurrent laryngeal nerve injuries. No patients experienced postoperative
hypocalcemia. With a routine surveillance and a median follow-up of 558 days, sixteen of the patients remain
with no evidence of disease.

Conclusions: Preoperative ultrasound-guided needle localization of non-palpable recurrent operative bed

disease after thyroidectomy and/or neck dissection is a potentially safe method to aid in resection and cure.
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Introduction

Over 500,000 people in the United States are estimated to
be living with thyroid cancer, with approximately 60,000
new cases reported each year (1). Treatment for well-
differentiated thyroid carcinoma entails surgery along
with adjuvant iodine-131 therapy, and 10-year overall
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survival rates are roughly 90% (2). Recurrence rates vary
in the literature, with one large series of over 500 patients
reporting a recurrence rate of 13% (2). Yet, recurrence
rates of up to 35% have been reported. Two-thirds of
these recurrent episodes are cervical or mediastinal (3).

Surveillance for recurrence can include measuring
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thyroglobulin levels or imaging including ultrasound (US),
computed tomography (CT), magnetic resonance imaging
(MRI), or radioiodine scanning (3). For recurrent palpable
cervical lymph node involvement, neck dissection is the
accepted treatment. However, for nonpalpable recurrent
cervical malignancy, management remains controversial.

Recurrent disease is associated with significantly poorer
outcomes. Twenty-year disease-specific survival rates in
patients without recurrent disease versus multiple sites of
recurrence are 100% and 60%, respectively (2). Treatment
in these patients can involve reoperation and/or radioactive
iodine-131 therapy. However, reoperation is associated with
significantly increased morbidity, particularly with a 1.5%
chance of recurrent laryngeal nerve palsy and a 2.5% chance
of hypoparathyroidism (4). Postoperative scarring can make
reoperation difficult, secondary to unclear anatomy, leading
to longer operative times and morbidity (5,6). Beyond
the complications of recurrent laryngeal nerve injury and
hypoparathyroidism, failure to identify and resect the
recurrent disease is another risk of reoperative surgery for
local recurrence.

With the aforementioned risks in mind, preoperative
localization of recurrent disease in a previous operative
field may be useful in mitigating morbidity associated
with reoperative surgery. Recently, the concept of needle
localization typically employed for nonpalpable breast tumors
has been extrapolated to head and neck tumors (7-9). In
addition, several perioperative techniques to aid in reoperative
head and neck surgery have been described in the literature,
with varying results (7-14). In this report, we describe our
institutional experience utilizing preoperative ultrasound-
guided needle localization of recurrent operative bed tumors.

Methods
Patient selection

A retrospective review was conducted on data acquired from
institutional review board-approved (Pro20140000469),
retrospectively acquired electronic medical records
at Robert Wood Johnson University Hospital (New
Brunswick, NJ). Patients from 2011-2014 with a diagnosis
of thyroid carcinoma at our tertiary care center were
identified with the following inclusion criteria: history of
thyroidectomy and/or neck dissection, non-palpable disease
on surveillance suspicious for recurrence, and ultrasound-
guided needle localization before resection of recurrent
disease in a previous operative field. Perioperative data and
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outcomes were analyzed.

Needle localization technique

Suspicious nodes or masses were located preoperatively
by ultrasound using a standard high-resolution linear
transducer 2D probe. Following standard prep and 1%
lidocaine for local anesthesia, needle localization was
performed under ultrasound guidance with the occasional
assistance of CT in the setting of complex anatomy and
vessels. The external portion of the needle was removed,
and the wire was secured to the skin with gauze. Figures 1,2
depict ultrasound images of this technique.

Follow-up and surveillance

Patients were scheduled to return for postoperative office
visits within 1 to 2 weeks after discharge. Follow-up
thyroglobulin and anti-thyroglobulin antibody levels were
obtained anywhere from approximately three months to
1 year postoperatively. Surveillance imaging with ultrasound
was performed yearly at a minimum.

Results

Seventeen patients with a history of total thyroidectomy
were identified, of whom five patients underwent concurrent
modified radical neck dissection (MRND). Tuble 1
illustrates the patient demographics separated into the two
groups (plus or minus MRND). Fifteen of the patients
carried a diagnosis of metastatic papillary carcinoma (88%).
All of the patients underwent preoperative fine needle
aspiration diagnostic of metastatic carcinoma in 16 of the
patients (94%). Median mass size was 1.2 cm (range, 0.3—
4.3 cm). The median age was 46 years, and 47% of the
cohort was female.

Perioperative data are shown in Tuble 2. All patients
underwent excision of needle-localized operative bed
masses, with 5 patients (29%) undergoing an additional
MRND. All patients received intraoperative nerve
monitoring. Twenty-three needle-localized operative bed
masses, 9 (39%) of which were recurrences from previous
MRND, were excised successfully. In one patient, the
needle was placed through the left internal jugular vein;
however, the vein was primarily repaired intraoperatively
without major blood loss. Blood loss ranged from minimal
(in 88% of patients) to 250 mL. The recurrent laryngeal
nerve was involved with tumor in six patients. Two patients
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Figure 1 Preoperative ultrasound-guided needle localization of
recurrent left thyroid bed tumor. Ultrasound image of tumor prior
to needle insertion.

Figure 2 Ultrasound image demonstrating needle localization.

experienced new postoperative hoarseness. In these
two patients, the tumor was noted intraoperatively to
surround the nerve circumferentially and appeared intact
after resection, but did not demonstrate activity on nerve
monitoring at the end of the operation. Both patients
underwent postoperative laryngoscopy demonstrating
true vocal cord paralysis and subsequently underwent
vocal cord medialization thereafter. Of the two patients,
one underwent permanent medialization, while the other
underwent temporary medialization. Both patients have
experienced improvement in their symptoms, with the latter
patient making a full recovery. No patients experienced
postoperative hypocalcemia. Other complications included
a self-resolving hematoma, a seroma aspirated in the
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Table 1 Patient demographics
Excision
Variables
(- MBND  (+) MBND

N (%) 12 (70.6) 5(29.4)
Median age [range] (years) 49 [34-69] 45 [42-53]
Female (%) 7 (58.3) 1(20)
Past medical history (%)

DM 1(8.3) 0

HTN, HLD 5(41.7) 3 (60.0)

COPD 1(8.3) 0

History of smoking 3(25.0 4 (80.0)
Diagnosis (%)

Metastatic papillary carcinoma 11 (91.7) 4 (80.0)

Metastatic follicular carcinoma 0 1(20.0)

Metastatic medullary carcinoma 1(8.3) 0
Median co-morbidity index, ASA 2 [2-2] 2 [2-2]
score [range]
History of prior neck dissection (%) 6 (50.0) 2 (40.0)

office, and a self-resolving chyle leak. The patients who
experienced the latter two complications underwent
concurrent MRIND at the time of the excision of recurrent
thyroid bed disease. All of the preoperatively localized
masses were excised successfully.

Overall, median follow-up was 558 days, with all patients
undergoing surveillance ultrasound at least yearly. Papillary
and follicular carcinoma patients underwent surveillance
thyroglobulin level testing at various times, often beginning
within one month postoperatively. All of the patients who
underwent MRND in addition to resection of thyroid
bed recurrence demonstrated decreasing or undetectable
thyroglobulin levels and did not receive postoperative
I-131 ablation therapy. Of the patients who underwent
excision of recurrent disease without MRND, 2 (16.7%)
experienced an increase in postoperative thyroglobulin
level and were treated with administration of I-131 ablation
therapy. A total of 6 patients (50%) in this group underwent
postoperative I-131 ablation therapy. One patient was
diagnosed with additional disease in the contralateral
supraclavicular node. No local recurrences have been
detected in the entire cohort, and 16 of the patients remain
with no evidence of disease.
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Table 2 Perioperative data

Excision
Variables
(=) MRND (+) MRND
N (%) 12 (70.6) 5(29.4)

Patients with minimal blood loss (%) 11 (91.7) 4 (80.0)

Median operative time [range], min 76 [38-145] 167 [122-221]

Median length of stay [range), days 0 [0-1] 3[1-3]
Complications (%)
Recurrent laryngeal nerve injury 2 (16.7) 0
Hematoma 1(8.3) 0
Seroma 0 1(20.0)
Chyle leak 0 1(20.0)
Symptomatic hypocalcemia 0 0
Needle-localized masses (23 total) 16 (69.6) 7 (30.4)
Masses successfully excised (%) 16 (100.0) 7 (100.0)
Median lymph node yield [range] 1.5[1-10] 1[1-20]
Pathology
Metastatic papillary carcinoma 13 (81.3) 6 (85.7)
Metastatic follicular carcinoma 0 1(14.3)
Metastatic medullary carcinoma 1(6.3) 0
Neuroma 1(6.3) 0
Negative 1(6.3) 0

Discussion

Reoperative surgery presents a challenging task in the
surgical management thyroid cancer. Morbidity such as
recurrent laryngeal nerve injury and hypoparathyroidism
in patients undergoing completion thyroidectomy are
markedly increased when compared to initial surgery,
with permanent complication rates approaching 4% (4).
Although patients most commonly undergo reoperative
surgery for completion thyroidectomy, an even more
challenging endeavor is reoperative surgery for metastatic
disease. With metastatic papillary thyroid carcinoma,
recurrent disease most commonly occurs in the cervical
lymph nodes, but soft tissue recurrences can occur in the
thyroid bed/operative field as well (15).

In a series of twenty patients undergoing reoperative
central compartment dissection by Kim ez a/., 20%
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experienced transient hypocalcemia postoperatively (6).
Onkendi et al. reported on a series of 410 patients
undergoing a variety of reoperations including removing
thyroid bed recurrences and cervical lymphadenectomies,
with an overall complication rate of 17% (15). Certainly,
morbidity remains high, even in high-volume centers. As
a result, the development of novel approaches to aid in
operative management of recurrent thyroid cancer can
potentially impact morbidity.

Binyousef et a/. analyzed outcomes in patients
undergoing regional neck dissection for recurrent
papillary carcinoma before and after implementing routine
preoperative ultrasound neck mapping (10). The authors
found that in patients who underwent routine preoperative
ultrasound neck mapping, significantly fewer demonstrated
signs of recurrent disease postoperatively. Thus, the
authors concluded routine preoperative ultrasound to be
associated with improved oncological outcomes. McCoy
et al. compared outcomes in patients with recurrent
papillary carcinoma before and after the implementation of
same-day preoperative ultrasound guidance as an adjunct
to existing studies in operative planning (11). In 50% of
patients in the first group, the surgeon was unable to find
the preoperatively imaged lesion, while 100% of patients
in the second group underwent successful resection of the
lesion, with no change in mean operative time and lower
morbidity. Other preoperative adjuncts including methylene
blue dye injection and radio-guided surgery have been
described, with varying results (12-14).

Recently, the concept of needle localization typically
employed for nonpalpable breast tumors has been
extrapolated to head and neck tumors. Duprez er al.
reported on eight patients with recurrent papillary thyroid
cancer in nonpalpable cervical lymph nodes who underwent
preoperative hook-needle insertion under ultrasound
guidance the morning before surgery (7). There were
no complications from the hook-needle insertion, and
metastatic lymph nodes were found on final pathology in
all eight cases. There have been case reports of successful
resection of recurrent cervical and paratracheal disease
using ultrasound-guided needle localization in the operating
room as well (8,9).

In this study, we report the largest-known cohort of
patients who underwent preoperative ultrasound-guided
needle localization in patients with non-palpable recurrent
disease after surgery for thyroid carcinoma. We demonstrate
that preoperative needle localization can be applicable to
non-palpable recurrent disease in both the thyroid bed and
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in the cervical compartments, and that it can be performed
potentially safely and effectively. We do recognize the fact
that two patients experienced postoperative hoarseness, but
this can be attributed to the circumferential involvement of
the nerve with tumor. To date, we have not observed any
evidence of local recurrence in any of these patients.

We acknowledge several limitations of this study. Its
retrospective design introduces selection bias, and precludes
the ability to determine a causal relationship with outcomes
based on this technique. In addition, our study contains a
small cohort of patients, and one surgeon performed all of
the operations. As a result, these characteristics limit the
generalizability of our findings and our ability to perform
meaningful statistical analyses.

In conclusion, preoperative ultrasound-guided needle
localization in patients with non-palpable recurrent thyroid
carcinoma is a potentially safe and effective technique that
can help mitigate the morbidity associated with re-operative
thyroid surgery. Future prospective clinical investigations
are needed to further investigate this technique as a
preoperative aid.
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