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Background: Persistent or recurrent papillary thyroid carcinoma (PTC) occurs in some patients after initial
thyroid surgery and often, radioactive iodine treatment. Here, we identify the efficacy, safety, and long-term
outcome of our current surgical management paradigm for persistent/recurrent PTC in the central compartment
in an interdisciplinary thyroid cancer clinical and research program at a tertiary thyroid cancer referral center.
Methods: We retrospectively analyzed our standardized approach of comprehensive bilateral level VI/VII
lymph node dissection (SND [VI, VII]) for cytologically confirmed PTC in the central compartment.
Results: From 1994 to 2004, 210 patients, median age 42 (range 12–82) underwent SND (VI, VII). Most patients
(106, 51%) had already undergone ‡ 2 surgical procedures for persistent or recurrent disease, and 31 (15%) had
distant metastases at presentation. Postoperatively, 104 (71%) of the 146 patients who were thyroglobulin (Tg)
positive had no evidence of disease. Anti-Tg antibodies were present in 38 patients (18%), 17 of whom (53%) did
not have anti-Tg antibodies postoperatively. Fourteen patients (7%) were hypoparathyroid at presentation, and 2
more (1%) became permanently hypoparathyroid after surgery. Four patients (2%) experienced recurrent la-
ryngeal nerve paralysis (RLNP) of a previously functioning nerve. Unanticipated RLNP was observed in only
one nerve at risk. External beam radiation was given to 33 patients (17%). An additional 17 patients (8%)
developed distant metastases during follow-up. At the last follow-up, 130 (66%) of the 196 patients had no
detectable Tg; of these, 99 (76%) had no further evidence of disease. A median of 7.25 years after surgery, 167
(90%) of the 185 patients were without evidence of central disease, and 18 (10%) had developed central com-
partment recurrences within a median interval of 24.3 months. Of those with recurrence, 16 out of 18 patients
(89%) underwent a subsequent surgical procedure, thus resulting in an overall 98% central compartment control
rate. Kaplan–Meier disease-specific survival at 10 years was 98.9% for patients < 45 years old and 77.9% for
those ‡ 45 years old (log-rank p < 0.00001). The only predictor of central compartment recurrence was malig-
nancy in a thyroid remnant noted within the central compartment surgical specimen.
Conclusions: Bilateral comprehensive level VI/VII dissections are safe and effective for long-term control of
recurrent/persistent PTC in the central lymphatic compartment.

Introduction

Papillary thyroid carcinoma (PTC) is the most com-
mon type of differentiated thyroid malignancy. Overall,

survival is generally considered excellent for most patients
with PTC, but this depends on histologic type and on well-
defined prognostic factors such as age, sex, soft-tissue exten-
sion, lymph node metastasis, and distant metastasis (1–4).
Persistent disease after definitive surgical excision for early

stage I and II PTC has been reported to be as high as 11%–30%
(5). In a prospective national thyroid cancer registry, recurrent
disease occurred in 10%–30% of patients with stage I–III PTC
(6). Local and regional recurrences within the central com-
partment may add considerable risk to long-term morbidity,
including loss of or change in quality of voice and swallowing.
Local/central compartment recurrences may also carry con-
siderable risk for tumor-related death among patients above
age 45.
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Many issues remain unresolved regarding the treatment of
recurrent or persistent PTC. Over the past several decades,
The University of Texas M.D. Anderson Cancer Center has
established a dedicated program for the interdisciplinary
management of patients with thyroid malignancies. As a re-
sult, a standardized surgical approach has been developed for
patients with persistent/recurrent PTC within the central
compartment. We sought to critically examine and determine
the efficacy of our institutional approach to the surgical
management of these patients with regard to long-term con-
trol and outcome.

Materials and Methods

Patients

We conducted a retrospective, single-institution, longitudi-
nal study of patients undergoing bilateral paratracheal and
anterior superior mediastinal dissection between September
15, 1994 and July 9, 2004. Patients were identified by a search of
the Physician Referral Service database of surgical records at
The University of Texas M.D. Anderson Cancer Center that
identified all patients who underwent selective neck dissection
including both central compartment and anterior/superior
mediastinal lymph nodes, referred to as SND(VI,VII) (7,8).

Inclusion criteria consisted of a diagnosis of any histologic
type of PTC followed by a later recurrence or persistent dis-
ease and referral to M.D. Anderson. Recurrence was deter-
mined by fine-needle aspiration in all patients; surgical
disease was defined as at least one lesion > 1 cm in greatest
dimension in patients < 45 years old and greater than 6 mm in
patients ‡ 45 years old. Our approach for patients < 45 years
old is to observe nonbulky disease ( < 1 cm) until evidence of
progression of disease before recommending surgical inter-
vention. No distinction was made between recurrent and
persistent disease. All patients had undergone at least a pre-
vious thyroidectomy with curative intent 6 months to 48 years
before their documented recurrence/persistence. Exclusion
criteria included a diagnosis of follicular or medullary thyroid
carcinoma, only soft-tissue or visceral involvement of the
central compartment structures, and administration of pre-
vious external beam radiation therapy. The study was ap-
proved by our institutional review board.

Patient demographic data, including sex, date of birth, and
self-reported race/ethnicity (United States Office of Manage-
ment and Budget Categories), were identified from the elec-
tronic medical record for each patient. The primary medical
evaluation, consisting of medical records from referral sources,
surgery reports, and pathologic reports, was reviewed to es-
tablish age and the AJCC TNM classification at initial diag-
nosis, and extent and number of initial surgical procedures.
When available, pathologic slides from surgery before referral
were independently reviewed by a thyroid pathologist at our
institution. The number and total millicurie delivered of pre-
vious radioactive iodine treatments were also obtained.

Surgical evaluations, approach,
and postoperative care

On referral to our institution, all patients were evaluated by
an interdisciplinary team including the primary surgeon and
endocrinologist. Baseline laboratory values for serum thyro-
globulin (Tg), anti-Tg antibody, thyroid-stimulating hor-

mone, free T4, and routine blood counts and serum chemistry
were obtained. Intact parathyroid hormone (iPTH) levels
were obtained for patients with a history of hypoparathy-
roidism. A complete oncologic restaging was performed, and
additional investigations were performed when there was
clinical suspicion of metastatic disease.

The preoperative evaluations were searched for complaints
of symptoms referable to the head and neck. The physical
examination documented by the head and neck surgeon was
assessed for findings of locoregional metastatic disease. All
patients underwent preoperative indirect or flexible fiberoptic
laryngoscopy to determine the status of recurrent and possi-
ble superior laryngeal nerve function. Any abnormal findings
or symptoms were evaluated further with videostroboscopy.
The surgeon’s follow-up notes were reviewed for complaints
of dysphagia and wound morbidity. Postoperative recurrent
laryngeal nerve function was determined on the basis of lar-
yngoscopy findings.

The surgeon’s operative dictation was reviewed to deter-
mine the extent of lymphadenectomy in addition to levels VI
and VII, the autotransplantation of parathyroid tissue, and
additional procedures. The content of the central compart-
ment lymphadenectomy was categorized by the lymph-node
levels, number of nodes, and locations of disease. In all cases,
the goal of surgery was complete resection of all grossly evi-
dent disease with functional preservation of speech, swal-
lowing, protective airway mechanisms, and parathyroid
preservation (when feasible).

Surgeries were performed by a surgeon experienced in
thyroid cancer management utilizing microsurgical techniques
ranging from 3.5 to 5-fold loupe magnification for binocular
microscopic dissection. The surgical method for comprehen-
sive central compartment dissection has been previously de-
scribed (7,8). These dissections may extend well beyond the
sites and location of paratracheal and superior mediastinal
lymph nodes associated with empiric or ‘‘prophylactic’’ dis-
sections. Intraoperative ultrasonographic facilitation of surgery
was used when necessary. To minimize the risk of permanent
hypoparathyroidism, healthy parathyroid tissue was patho-
logically confirmed and autotransplanted whenever feasible.

After surgery, calcium and intact PTH levels were moni-
tored immediately and during short-term follow-up to assess
the integrity of parathyroid function. Follow-up clinical
surveillance included history and physical examination, de-
termination of serum Tg and anti-Tg antibody levels, and
high-resolution ultrasound. Assays for anti-Tg antibodies
were not routinely available at our institution until 1996.
High-resolution computed tomography imaging and fine-
needle aspiration cytology were performed as indicated to
determine the status of control or disease.

Pathologic findings

SND(VI,VII) specimens were evaluated by a thyroid pa-
thologist to determine the histologic subtype of PTC, the
number of lymph nodes removed, and the number and size of
lymph nodes containing metastatic disease. All specimens
were oriented for the pathologist by a member of the surgical
team to identify the lymph-node levels submitted. A resection
was considered oncologically complete only if the surgeon
removed all gross disease. The pathologic records were
searched to determine the levels in which metastatic disease
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was found. Additional pathologic features obtained from the
pathology report included lymph nodes with extracapsular
spread, soft-tissue metastasis, lymphovascular invasion,
perineural invasion, the presence of remnant thyroid tissue,
visceral invasion (trachea, larynx, or esophagus invasion),
and intrathymic metastasis.

Postoperative parameters after SND(VI,VII)

Hospital discharge summaries were evaluated to deter-
mine the length of stay after surgery. The period of follow-up
was measured from the date of surgery to the date of last
contact. Death was determined from follow-up notes dictated
by the primary physician and telephone contact with referring
and follow-up physicians.

Normal preoperative parathyroid function was defined by
a serum intact PTH level within the laboratory reference range
and/or no requirement for oral calcium and vitamin D to
maintain normal serum calcium levels. Postoperative para-
thyroid function was defined as normal in patients with a
normal postoperative intact PTH level and no postoperative
serum ionized calcium levels < 1.13 mmol/L (normal range,
1.13–1.32 mM). Transient hypocalcemia was defined as post-
operative serum ionized calcium levels < 1.13 mmol/L or the
presence of symptoms, which resolved without the need for
supplemental calcium and calcitriol for > 6 months. Perma-
nent hypoparathyroidism was defined as persistent serum
iPTH levels < 10 pg/mL and/or the need for supplemental
calcium and calcitriol for > 6 months after surgery. The lowest
postoperative serum ionized calcium level was recorded as
the lowest measured level of ionized calcium during the in-
patient perioperative period.

Data collection and statistical analysis

Patient characteristics, pathologic findings, and postoper-
ative parameters were independently collected without the
knowledge of other variables during data acquisition. Cor-
relations between parameters and endpoints were assessed by
Pearson’s v2 test or, when there were < 10 subjects in any cell
of a 2 · 2 grid, by the two-tailed Fisher’s exact test. Curves
describing overall and disease-specific survival were gener-
ated by the Kaplan–Meier product limit method. The statis-
tical significance of differences between the actuarial curves
was tested by the log-rank test. Follow-up time for survival
measurements was the time from the first surgery for central
compartment recurrence at M.D. Anderson Cancer Center
until the date of last contact or death. Proportional hazard
ratios and multivariate models were assessed by Cox regres-
sion analysis as appropriate. Statistical tests were performed
by using Statistica (StatSoft, Inc., Tulsa, OK) and SPSS (IBM
Corporation, Somers, NY) software. p-values of < 0.05 were
considered statistically significant.

Results

Characteristics of patients before undergoing
SND (VI, VII)

Demographic, initial staging, previous surgical, and ra-
dioactive iodine treatment characteristics of patients who
underwent SND(VI,VII) for metastatic PTC are shown in
Table 1. In the cohort of 210 patients, the median age of pa-
tients at their incident (initial) surgery for their malignancy

was 39 years (range, 9–79 years age). Nearly two-thirds of
patients were ‡ 45 years old at the time of incident surgery.

Of 205 patients with information available regarding initial
overall AJCC TNM staging, 59% were classified as having
stage I disease at their initial evaluation. Somewhat fewer
primary tumors were staged T1, T2, or T3 (66/194; 34%) than
T4 (128/194; 66%). Patients < 45 years old were more likely to
present with T1 tumors (18/112; 16%) than patients ‡ 45 years
old (7/82; 9%), but this difference was not significant
( p = 0.135). In 10 patients, 2 < 45 years old and 8 ‡ 45 years old,
the primary tumor stage could not be determined from
available information from clinical or pathologic reports from
the outside institutions where they had undergone initial
evaluation. Most patients exhibited central compartment no-
dal disease at their initial presentation (133/201; 66%) with
similar proportions among the younger (68%) and older (63%)
patients ( p = 0.453). Seven patients (3%) had distant metastatic
disease on initial staging, 1/119 (1%) of the younger patients
and 6/86 (7%) of the older ones ( p = 0.023). Patients < 45 years
old mostly had stage I disease (118/119; 99%), compared with
only 2 patients (2%) ‡ 45 years old ( p < 0.00001). Most pa-
tients ‡ 45 years old (63/82; 77%) had stage IV disease at
presentation ( p < 0.00001).

Table 1. Patient Demographics

Characteristic No. (%) of patients

Age at initial presentation
< 45 years 135
‡ 45 years 75

Sex
Female 125
Male 85

Ethnicity
White 156 (74%)
Hispanic 42 (20%)
Asian 6 (4%)
Black 4 (2%)
Filipino 2 (1%)

Incident disease stage
I 120
II 6
III 12
IV 63
Unable to determine 9

Initial thyroid surgery
Total thyroidectomy 172
Near-total thyroidectomy 23
Completion thyroidectomy 1
Lobectomy or subtototal 14

Initial or subsequent neck surgery
Central neck dissection (VI,VII) 68 (36%)
Central and lateral neck dissection 65 (34%)

Lateral neck dissection
SNDII–V 121
Modified radical neck dissection 12

Radical neck dissection
Radioactive iodine ‡ 100 millicuries 152 (72%)

Prior surgeries for ‘‘recurrent’’ disease
1 34
‡ 2 106

SND, selective neck dissection.
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Fifty-four patients (28% of 190) underwent only thy-
roidectomy before SND(VI,VII). However, 68 patients
(36%) underwent dissection of the central compartment,
and 65 patients (34%) underwent dissection of the central
compartment and one or both lateral neck compartments.
Therefore, 133 out of 210 patients (63%) had undergone at
least one surgical procedure that included dissection of
the central compartment lymphatics. One hundred six
patients (51%) underwent ‡ 2 surgical procedures for re-
current or persistent disease before presenting to our in-
stitution. The median time from initial thyroidectomy to
SND(VI,VII) was 21 months (range, 3–580 months). The
interval was < 10 months for 73 patients (35%), 10–40
months for 71 patients (34%), and > 40 months for 66
patients (31%).

Adjuvant or initial postoperative therapy with radioac-
tive iodine was given to 152 (72%) of the patients in the
cohort. An additional 11 (5%) received radioactive iodine
after another surgery for recurrent/persistent disease but
before presentation for central compartment surgery. The
median dose of radioactive iodine among these 163 patients
was 100 millicuries. Fifty-four (26%) patients received
multiple treatment doses of radioactive iodine in the sub-
sequent course of therapy before undergoing SND(VI,VII)
for metastatic disease. The median dose of radioactive io-
dine among the latter group of patients was 299 millicuries
(range, 100–760 millicuries).

Characteristics of patients at the time of SND(VI,VII)

The median age at the time of SND(VI,VII) was 42 years
(range, 12–82 years). A slight majority of patients (116/210;
55%) were < 45 years old at the time of this study’s surgery for
persistence/recurrence, and the remainder (94/210; 45%)
were ‡ 45 years old. The ratio of women to men in the < 45
year-old group was very close to 2:1 (78:38). In the group of
patients aged 45 or older, there were the same numbers of
men and women (47:47).

Among the 106 patients who had undergone radioactive
iodine scanning to evaluate the disease ultimately treated by
SND(VI,VII), 37 (34%) demonstrated no evidence of radio-
iodine uptake, and 69 (65% of those scanned, 33% of the entire
cohort) had evidence of radioiodine uptake.

Serum Tg levels

Among the 163 patients without detectable Tg antibodies,
serum Tg was detectable during thyroid hormone suppres-
sion in 146 (89%) of them before surgery, of whom 22 (15%)
also exhibited evidence of distant disease. (For those with
distant metastases, surgery was felt to provide a benefit of
attempted central compartment control in the light of stable or
nonthreatening distant disease.) In contrast, Tg was not de-
tectable in 17 (10%) patients, of whom two also had evidence
of distant metastases. Postoperatively, 104 (71%) of the 146
patients who were Tg informative exhibited no biochemical
evidence of disease. Anti-Tg antibodies that had been present
preoperatively in 38 patients (18%) became nondetectable in
17 (53%) of them postoperatively.

At the last available follow-up, 130 (66%) of the 196 patients
had no detectable serum Tg; of these, 99 (76%) had no further
evidence of disease by ultrasound and chest imaging. Five
(4%) patients were living with disease.

Extent of surgery for recurrent/persistent disease

In addition to SND(VI,VII), the extent of surgery for met-
astatic papillary thyroid cancer varied with the extent of dis-
ease found on preoperative imaging. Bilateral SND(VI,VII)
alone was performed in 51 patients (24.0%). Lateral com-
partment(s) of the neck (levels II through V anteriorly) were
dissected in addition to levels VI and VII in 159 patients (76%).
Of these patients, 104 out of 159 (66%) underwent bilateral
dissection of the lateral compartment in addition to levels VI
and VII.

Pathologic findings of SND(VI,VII) specimens

Positive lymph nodes were found in all 210 patients. In 59
patients (29%), pathologic adenopathy was found in 2–4
lymph nodes. In 132 patients (65%), disease was found in > 4
lymph nodes. The largest central compartment lymph node
was 1–2 centimeters in 124 (60%) of 203 patients and 2–6 cm in
79 patients (40%). Soft-tissue metastasis or extracapsular
spread in lymph nodes was present in 117 (56%) patients.
Perineural invasion of the recurrent laryngeal nerve was
found in 3 patients. Lymphovascular invasion was identified
in an additional 3 patients. Soft-tissue invasion of the visceral
central compartment organs—defined as the trachea, larynx,
esophagus, or constrictors of the pharynx—was pathologi-
cally confirmed in 9 (4%) patients. Thyroid remnant tissue
was identified in 44 patients (21%).

Location of pathologically confirmed disease
within the central compartment

Table 2 shows the locations of disease pathologically con-
firmed within the central compartment. The most frequent lo-
cation of disease was medial to the carotid artery and lateral
and/or dorsal to the recurrent laryngeal nerve in (124 patients
[59%]). Metastatic disease medial to the nerve and inferior to the
nerve inlet was identified in 122 patients (58%). Of 44 thyroid
remnants removed, 39 contained residual malignancy along

Table 2. Pathologic Location of Sites

of Disease within Central Compartment

Location n %

Medial and ventral (anterior) to recurrent
laryngeal nerve

122 58.1

Lateral and/or dorsal (posterior) to
recurrent laryngeal nerve

124 59.0

Both medial and posterior or lateral to
nerve

80 38.1

Nodal tissue at recurrent laryngeal nerve
inlet

47 22.4

Thyroid Remnant 46 21.9
Cricothyroid membrane/Delphian area 23 11.0
Pretracheal (inferior level VI central) 95 45.2
Level VII 91 43.3
Both pretracheal and Level VII 56 26.7
Thymic 7 3.3
Constrictor at pharynx 12 5.7
Subdigastric/superior thyroid artery takeoff 20 9.5
External jugular 5 2.4
Medial to vertebral artery 18 8.6
Strap muscle 8 3.8
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with nonmalignant thyroid tissue. In addition, 47 patients had
metastatic lymph nodes in the recurrent laryngeal nerve inlet,
either in the suspensory ligament area or interposed between or
beneath the recurrent laryngeal nerve branches. Pretracheal
disease within level VI and anterior superior mediastinal disease
were commonly co-associated and were found in 95 (45%) and
91 (43%) patients, respectively. Delphian lymph nodes, sub-
fascial within the cricothyroid muscle or ventral to membrane,
were found in 23 patients (11%).

Fewer than ten percent of patients exhibited disease within
the thymus gland, medial to the vertebral artery, subdigastric
takeoff of the superior thyroid artery, external jugular lym-
phatics, within strap musculature, or cephalad to the recur-
rent laryngeal nerve inlet in the area of the constrictors of the
pharynx.

Postoperative laryngeal function and swallowing

Despite the preoperative presence of unilateral vocal fold
paralysis in 37 patients (17.6%), there was only a single
planned temporary tracheostomy performed electively dur-
ing surgery, which remained in place during the patient’s
postoperative external beam radiation therapy and then was
decannulated. Four patients (2%) experienced recurrent la-
ryngeal paralysis of a previously functioning nerve; of these, 3
had been sacrificed due to gross tumor infiltration. Un-
anticipated RLNP was observed in one at-risk nerve (0.2%).

Although swallowing was maintained among all patients
in this series, 5 patients who subsequently underwent external
beam irradiation required nutritional support during the
course of their adjuvant treatment.

Parathyroid function

Fourteen patients (7%) were hypoparathyroid on presen-
tation with recurrent/persistent disease. An additional 2 pa-
tients (1%) became permanently hypoparathyroid after
surgery.

Additional radioactive iodine therapy
after SND(VI,VII)

Postoperatively, 106 patients underwent radioactive iodine
uptake studies, of which 70 (66%) suggested abnormal uptake
and resulted in therapeutic radioactive dosing. The median
dose was 150 millicuries (range 75–225). Four of these indi-
viduals received additional radioactive iodine during the
course of their follow-up.

Adjuvant external beam radiation therapy

Postoperative external beam radiation therapy was ad-
ministered to 33 patients (16%) based on operative and
pathologic findings that indicated visceral involvement of the
central compartment. Eight of these patients (24%) died of
disease during the follow-up period, all of distant disease.

Disease control

Central compartment control of disease. With a median
follow-up period of 7.25 years after surgery, 137 (74%) of the
185 patients for whom information was available were with-
out evidence of disease. Forty-eight (26%) patients developed
recurrences, 18 of which (10%) involved the central com-

partment. Of those with central compartment recurrence, 16
(89%) underwent a subsequent surgical procedure. None of
the 18 had died of disease at the time of last contact. Eight had
positive Tg levels, and 4 were living with disease. Overall,
central compartment control was obtained in 98% of the co-
hort of 210 patients.

Distant metastases. Thirty-one patients (15%) exhibited
evidence of distant metastases at the time of their initial pre-
sentation or at presentation with recurrent or persistent dis-
ease. Four of these patients were < 45 years old, and 27 (87%)
were ‡ 45 years old. An additional 17 patients (8%) developed
evidence of distant pulmonary metastases during the follow-
up period. Bone, brain, and other visceral metastases were
noted in 5 (2%), 2 (1%), and 7 (3.5%) patients, respectively.
Kaplan–Meier disease-specific survival at 10 years for pa-
tients ‡ 45 years old who presented with distant metastases
was 55%. In contrast, for patients without distant metastases
at initial evaluation, disease-specific survival at 10 years was
95% ( p < 0.00001).

Factors affecting recurrence in the central compartment
after definitive surgery. The only risk factor predicting cen-
tral compartment recurrence after SND(VI,VII) was the pres-
ence of a thyroid remnant ( p < 0.034). The number or size of
lymph nodes and extracapsular extension were not risk factors
and were not correlated with the administration of adjuvant
radiation therapy. Both soft-tissue invasion into central visceral
organs and perineural invasion were associated with admin-
istration of external beam radiation therapy, and, therefore,
their potential effect on central compartment recurrence may
have been mitigated with this adjuvant approach.

Kaplan–Meier cumulative survival plots. The 10-year
predicted disease-specific survival in this study for all pa-
tients, based on age at initial presentation and sex, is shown in
Figure 1. Table 3 depicts log-rank testing and reveals that age

FIG. 1. Kaplan–Meier disease-specific survival curve for all
patients, n = 210. A significant difference was observed be-
tween women < 45 years versus > 45 years of age ( p = 0.006),
women < 45 versus men > 45 ( p = 0.00002), men < 45 versus
women > 45 ( p = 0.02), and men < 45 versus men > 45
( p = 0.0005). Women > 45 versus men > 45 was not signifi-
cant ( p = 0.097).
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at presentation ‡ 45 years, sex, the presence of distant me-
tastases, clinical and pathologic indications for postoperative
adjuvant radiation therapy, central compartment lymph
nodes > 3 centimeters in size, and Tg levels of ‡ 10, ‡ 50, and
‡ 100 were all correlated with an increased risk of dying of the
disease. Nevertheless, since all these factors were also directly
correlated with age ‡ 45 years at initial diagnosis, their ulti-
mate significance cannot be determined.

Having undergone > 2 previous thyroid cancer surgeries
before central compartment dissection, pathologic evidence of
extracapsular nodal extension or soft tissue invasion, second
primary cancers, and a thyroid remnant were not associated
with any significant effect on disease-specific survival.

Discussion

The beginning of this study marked an era of transition
from aggressive surgical intervention for recurrent or persis-
tent differentiated thyroid cancer to that of one focusing on
surgically ‘‘disease-appropriate’’ intervention, including in-
terdisciplinary evaluation and care and comprehensive sur-
gical management of disease sparing organs and function.
Our results show that, in experienced hands, bilateral para-
tracheal and mediastinal dissection is a reproducible and safe
procedure in patients with recurrent or persistent PTC, de-
spite the multiple interventions that these patients may have
previously undergone (7,9–11). Frequently, the gravest con-
cern of such patients is tracheostomy or laryngeal loss.
However, even in the circumstances of multiple recurrence of
disease along the only functioning recurrent laryngeal nerve,
this surgery can almost always be safely performed without
significant morbidity to laryngeal function, including voice
and swallowing.

This study also clearly establishes the long-term efficacy of
surgery in controlling PTC within the central compartment.
The incidence of central compartment recurrence after sur-
gery for persistent/recurrent PTC was 10%, as determined by
routine high-resolution ultrasound surveillance and Tg
monitoring. Even among these relatively uncommon in-
stances of recurrence, ultimate disease control in the central
compartment was achieved in 98% of patients. However, gi-
ven that nearly two thirds of patients in our study were < 45
years old, long-term disease control should be tempered by
the inherent potential risk of long-term hypoparathyroidism
and nerve integrity.

Even though approximately 23% of patients exhibited or
developed distant metastases in this study, nearly 70% of
patients who were Tg informative (patients with serum Tg
concentrations suggestive of persistent or recurrent PTC)
demonstrated both radiographic and serologic disease control
after their surgical intervention. Disease-specific survival
among young patients was predictably outstanding, at > 99%,
with single death occurring in a patient who had diffuse
multiorgan metastases. However, even among patients ‡ 45
years old at initial diagnosis, disease-specific survival ex-
ceeded 77% at 10 years. This result agrees with those of a
study from Waseem et al., which showed a significant re-
duction in disease-specific survival among older patients in a
similar patient population with multiple recurrences (9).

External beam radiotherapy was administered to only 2
patients < 45 years old, despite being administered to 16% of
the patients in this study, which suggests that many of the

older patients had advanced central compartment disease.
Indications for adjuvant radiotherapy include extensive soft-
tissue metastases in locations where disease recurrence would
prevent surgical salvage without sacrificing laryngotracheal,
hypopharyngeal, or esophageal organs (12,13). In these in-
stances, the long-term adverse effects of radiotherapy are
tempered by the desire to preserve quality of life and func-
tional organs. The success of this approach has been previ-
ously published by our program as well as others (14).

The most common adverse event associated with central
compartment surgery is permanent hypoparathyroidism. In
most circumstances, this outcome may be expected given the
extent of disease (ranging from extensive nodal and soft-tissue
extension throughout the central compartment as well as in-
volvement of the trachea, thyroid cartilage, esophagus, or
pharyngeal structures). Autotransplantation can reduce the
risk of long-term hypoparathyroidism. Since it cannot be de-
termined how many parathyroid glands are functioning in a
patient, each parathyroid gland should be treated as the pa-
tient’s only one. Since PTC will recur more than once in some
of these patients, the potential for further surgery within the
central compartment during their lifetime should be consid-
ered. Pathologically confirmed healthy parathyroid tissue (at
least a component) should, therefore, be autotransplanted
even if the surgeon is confident of sparing the vascular supply
or parathyroid tissue.

We found our approach of observing young patients with
subcentimeter central neck disease until disease progression is
substantiated by the excellent outcomes observed in this
study. It is possible that observation would be useful even
among patients ‡ 45 years old. We found that survival and
recurrence were not compromised and that surgery was fa-
cilitated by making intraoperative metastatic node recogni-
tion easier. However, masses > 1 cm should still be promptly
removed, especially among patients ‡ 45 years old.

More than 60% of patients in our study had undergone at
least one surgical procedure that included elective or thera-
peutic dissection of the central compartment before their di-
agnosis of persistent/recurrent disease. This suggests that
prophylactic central compartment dissection may not signif-
icantly reduce the incidence of persistent/recurrent PTC.
More study in a larger cohort is clearly needed.

The only predictor of central compartment recurrence was
the presence of malignancy in a thyroid remnant noted in the
surgical specimen. This underlies the importance of compre-
hensive total thyroidectomy among patients at high risk, in-
cluding those with larger masses, poorly differentiated
pathology, and T3 and T4 disease and those ‡ 45 years old at
presentation. Other pathologic factors may also have con-
tributed to central compartment recurrence, but their effect
may have been mitigated by the administration of radioactive
iodine and external beam radiotherapy, so further study is
needed.

Our results should be interpreted in the context of a major
tertiary referral center. The consecutive patients in this series
were all undergoing surgical treatment of recurrent or per-
sistent central compartment disease. Other patients presented
with central compartment disease during the study period but
did not undergo surgical intervention for control owing to
many factors, most commonly extensive progressing disease
at multiple sites, especially diffuse visceral, bone, or brain
metastatic foci, which would now be considered appropriate
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indications for prospective clinical trials of systemic agents or
systemic therapy.

In summary, we found that comprehensive central com-
partment dissection for recurrent/persistent PTC provides
long-term control of disease for most patients. Patients toler-
ated the procedure well, and the most significant predictable
morbidity was long-term hypoparathyroidism, which oc-
curred in a small subset. Among experienced surgeons, this
surgery can be safely and effectively performed within the
central compartment even if disease is present along an only
functioning recurrent laryngeal nerve. Although new thera-
pies should still be developed to manage distant and exten-
sive disease, surgical management of recurrent/persistent
disease in the central compartment should be considered the
standard for comparison.
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