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Abstract Despite remarkable progress in imaging modal-

ities and surgical management, persistence or recurrence of

primary hyperparathyroidism (PHPT) still occurs in

2.5–5% of cases of PHPT. The aim of this review is to

expose the management of persistent and recurrent hyper-

parathyroidism. A literature search was performed on

MEDLINE using the search terms ‘‘recurrent’’ or ‘‘persis-

tent’’ and ‘‘hyperparathyroidism’’ within the past 10 years.

We also searched the reference lists of articles identified by

this search strategy and selected those we judged relevant.

Before considering reoperation, the surgeon must confirm

the diagnosis of PHPT. Then, the patient must be evaluated

with new imaging modalities. A single adenoma is found in

68% of cases, multiglandular disease in 28%, and

parathyroid carcinoma in 3%. Others causes (\1%) include

parathyromatosis and graft recurrence. The surgeon must

balance the benefits against the risks of a reoperation

(permanent hypocalcemia and recurrent laryngeal nerve

palsy). If surgery is necessary, a focused approach can be

considered in cases of significant imaging foci, but in the

case of multiglandular disease, a bilateral neck exploration

could be necessary. Patients with multiple endocrine neo-

plasia syndromes are at high risk of recurrence and should

be managed regarding their hereditary pathology. The cure

rate of persistent-PHPT or recurrent-PHPT in expert cen-

ters is estimated from 93 to 97%. After confirming the

diagnosis of PHPT, patients with persistent-PHPT and

recurrent-PHPT should be managed in an expert center

with all dedicated competencies.

Keywords Persistent � Recurrent � Primary

hyperparathyroidism � Surgery

Background

Persistent primary hyperparathyroidism (P-PHPT) is

defined as hypercalcemia within 6 months after primary

surgery for PHPT, whereas recurrent primary hyper-

parathyroidism (R-PHPT) is defined as hypercalcemia

which presents after at least 6 months of normocalcemia

following successful primary surgery for PHPT [1]. Usu-

ally, patients are diagnosed with P-PHPT soon after the

initial surgery, and R-HPT typically occurs much later than

6 months in the majority of cases. The rate of P-PHPT or

R-PHPT used to be approximately 30% in the 1990’s.

Nowadays, despite remarkable progress in parathyroid

preoperative imaging modalities and surgical management,

persistence or recurrence still occurs in 2.5–5% of cases of

sporadic PHPT [2, 3]. Before considering reoperation, the

surgeon must confirm the diagnosis of PHPT. After con-

firmation of persistence or recurrence, adequate manage-

ment should be proposed to the patient regarding the
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operative risks of redo surgery [permanent hypocalcemia

and recurrent laryngeal nerve (RLN) palsy] and expected

benefits. A single adenoma is found in 68% of cases,

multiglandular disease in 28%, and parathyroid carcinoma

in 3%. Others causes (\1%) include parathyromatosis and

graft recurrence [4]. Finally, the cure rate of P-PHPT or

R-PHPT in expert/specialist centers is estimated to range

from 93 to 97% [5, 6]. Patients with multiple endocrine

neoplasia (MEN) syndromes are at high risk of recurrence

and should be managed regarding their hereditary

pathology.

In this review, we will first present the predictive factors

and the different causes of P-PHPT and R-PHPT reported

in the literature, then we will focus on the appropriate

preoperative imaging modalities, and finally, we will dis-

cuss the role and place of surgical management comparing

its risk–benefit profile to other strategies (medical or

invasive). A specific discussion relating to the management

of patients with MEN syndromes is also included.

Methods

A literature search was performed on MEDLINE using the

search terms ‘‘recurrent’’ or ‘‘persistent’’ and ‘‘hyper-

parathyroidism’’. We largely selected publications in the

past 10 years, but did not exclude commonly referenced

and highly regarded older publications. Using ‘‘recurrent’’

OR ‘‘persistent’’ AND ‘‘hyperparathyroidism’’ 224 articles

were identified, with 17 reviews. We also searched the

reference lists of articles identified by this search strategy

and selected those we judged relevant. Review articles and

international guidelines are cited to provide readers with

additional details and more references which are outside

the scope of this review.

Results and discussion

Diagnostic confirmation of PHPT

PHPT is characterized by an increased level of total cal-

cium associated with an increased or maladjusted level of

parathormone (PTH) without vitamin D deficiency and

without hypocalciuria. Before any reoperation for R-PHPT

or P-PHPT, the diagnosis of PHPT must be confirmed.

Indeed, it has been reported that 2–10% of surgical failures

could be attributed to an incorrect diagnosis [7]. The main

differential diagnoses of PHPT are isolated hyper-

parathormonemia associated with vitamin D deficiency,

renal dysfunction, or benign familial hypocalciuric hyper-

calcemia (BFHH). In the former, although hyperparathor-

monemia can be seen in vitamin D deficiency, it is

associated with low or normal serum calcium. Secondary

hyperparathormonemia can be associated with renal fail-

ure, but calcium levels are generally low initially. The

surgical management of secondary hyperparathyroidism

usually requires subtotal parathyroidectomy. Thus, in cases

of unknown renal failure prior to the initial surgery, the

patient may not have had the appropriate surgical proce-

dure, which explains the persistence of HPT. Finally,

PHPT must be differentiated from BFHH. BFHH is defined

as hypercalcemia in association with normal or slightly

raised levels of PTH with hypocalciuria. In BFHH, bio-

chemical investigations usually show a mildly elevated

calcium level, and decreased urinary calcium: the increased

calcium level is due to a loss-of-function mutation of the

calcium sensing receptor (CASR) resulting in an inability

to accurately sense elevations in circulating calcium as a

consequence, the PTH level is not appropriately decreased

in response to hypercalcemia. The abnormal calcium sen-

sor also leads to an abnormal regulation of urinary calcium

which is found to be decreased (despite the elevated plasma

calcium level). Urinary calcium should thus be performed

systematically in any patient with a suspicion of PHPT. In

the Fourth International Workshop on the Management of

Asymptomatic Primary Hyperparathyroidism, they sug-

gested the use of urinary calcium and calcium-creatinine

clearance ratio (UCCR) to differentiate BFHH from PHPT

with an UCCR less than 0.01 in favor of BFHH. Unfor-

tunately, UCCR has limitations (vitamin D deficiency,

renal failure, and African-American origins) and patients

with BFFH have been misdiagnosed to have PHPT in more

than 20% of cases [8, 9]. Moreover, 20% of patients with

BFHH have UCCR greater than 0.01. BFHH must be

investigated with in all cases of PHPT with decreased

urinary calcium, as patients with this condition do not

benefit from surgical parathyroidectomy.

Thus, reviewing the patient chart prior to his first sur-

gery is mandatory to confirm the initial diagnosis of PHPT

and be sure that vitamin D deficiency, renal failure, and

BFHH have been excluded.

Diagnostic confirmation of persistence or recurrence

Once the diagnostic of PHPT is established, P-PHPT

should be differentiated from persistent hyperparathor-

monemia in which calcium levels are generally normal or

low. Wang et al. reported that 15% of patients who

underwent surgery for PHPT had hyperparathormonemia

after primary surgery among which 66% had normocal-

cemia [10]. This increased level of HPT may be the first

sign of P-PHPT but can also be an adaptive reaction to

vitamin D deficiency or renal failure. Vitamin D deficiency

accounts for 4.7% of patients with supposed R-PHPT or

P-PHPT and thus should be systematically investigated in
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these cases. Renal failure has been associated with hyper-

parathormonemia and its role in post-operative elevated

PTH has been confirmed [11]. The increased level of PTH

can be a secondary response to bone remineralization,

mainly due to hungry bone syndrome which can lead to

hyper stimulation of residual parathyroid tissue. However,

persistent hyperparathormonemia can also be the first sign

of P-PHPT and R-PHPT. It is difficult to estimate how

many patients with persistent hyperparathormonemia will

develop hyperparathyroidism and how long they must be

followed. Thus, if no adaptive reaction has been found,

patients must be followed for several months or years with

repeated measures of calcium, PTH, vitamin D, creatinine

level, and calciuria. No consensus exists on how to follow

up these patients, but annual monitoring of calcium and

PTH levels is recommended [11, 12]. As we reported

above, P-PHPT or R-PHPT must be differentiated from

BFHH. In 1980, Marx et al. reported that at least 9% of

patients referred after unsuccessful parathyroidectomy had

BFHH [13]. As the level of calcium is rarely above

2.7 mmol/l, there is no indication to perform surgery, and

the use of genetic testing (CASR, AP2S1, and GNA11

genes) to differentiate BFHH from PHPT is necessary

especially in patients with UCCR between 0.01 and 0.02.

Predictive factors of R-PHPT or P-PHPT

Yeh et al. analyzed the effect of demographics, clinical

features, and hospital volume on P-PHPT and R-PHPT on a

large series of patient who underwent parathyroidectomy

for PHPT irrespective of surgical technique [mini-invasive

parathyroidectomy (MIP) or bilateral neck exploration

(BNE)]. Age greater than 70 years, low hospital volume

(lower than 50 cases per year) or low surgeon experience,

and equivocal sestamibi results were significantly associ-

ated with P-PHPT or R-PHPT [2]. Obesity and ASA3 have

also been reported as predictive factors of P-PHPT and

R-PHPT [14]. Those predictive parameters have been

confirmed by other studies [15, 16]. These findings indicate

that parathyroid surgery should be performed in high

volume centers by experienced surgeons with adequate

imaging modalities.

R-PHPT occurs more frequently in patients with double

adenoma than with single adenoma (7.3 vs 1.7%) but is

most frequent in patients with MGD [17]. Thus, the initial

parathyroid pathology of the patient influences the risk of

recurrence.

With the increase of MIP, studies have evaluated the

impact of surgical strategy on the cure rates of PHPT in

comparison to BNE. Both MIP and BNE have an excellent

cure rate. In their recent meta-analysis, Ospina et al.

reported that the cure rate was 98% with BNE and 97%

with MIP, with lower morbidity for MIP [18]. In a large

series of patients, Lee et al. reported that the major cause of

operative failure was the surgeon’s failure to identify

abnormal glands and the absence of performing BNE in

case of an inadequate decrease in intra-operative PTH

levels (IOPTH) [19]. The use of IOPTH improves the

outcome of MIP to 99% success rate if MIAMI criteria are

respected and if BNE is performed when IOPTH does not

drop, although there appears to be an increased rate of

P-PHPT in cases of conversion from MIP to BNE [20, 21].

Thus, when MIP and BNE criteria are respected (single

adenoma on ultrasound and scintigraphy, use of IOPTH

during MIP, conversion from MIP to BNE if IOPTH does

not drop-off), surgical strategy does not seem to influence

the rate of R-PHPT or P-PHPT. Data are summarized in

Table 1.

Reasons for failed primary surgery in PHPT

The major cause of P-PHPT is the inability of the surgeon

to locate the abnormal gland either in ectopic or in eutopic

position. In 1996, Clark et al. reported that reasons for

failed parathyroid operations included an adenoma in

ectopic position in 53% patients and adenoma in normal

position missed during the previous surgery in 7%. More

recently, in their retrospective study, Nawrot et al. reported

that a missed parathyroid gland was found on reoperation

in eutopic position 55.5% patients and in ectopic position

Table 1 Predictive factors of persistent and/or recurrent hyperparathyroidism

Predictive factors of persistent and/or recurrent hyperparathyroidism

Age[70 years

Obesity

ASA 3

Low hospital volume (\50 cases per year)

Low surgeon experience

Equivocal SESTAMIBI results

Initial parathyroid pathology (single adenoma\ double adenoma\multiglandular disease)

Surgical strategy (failure to identify abnormal gland, absence of performing bilateral neck exploration in inadequate

decrease of intra operative PTH)
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in 44.3% patients. Of the ectopic glands, approximately

50% were cervical ectopy and 50% were mediastinal

ectopy (including intrathymic) [4, 22]. Parathyroid glands

are derived from the third and fourth branchial arch and

their locations in eutopic and in ectopic positions are highly

correlated with their embryologic migration. The preva-

lence of ectopic parathyroid is about 2–43% in anatomical

series and up to 16% in patients with PHPT [23]. The

endocrine surgeon must be well aware of parathyroid

anatomy and embryology to be able to know where to look

for a parathyroid adenoma at primary surgery and thus to

avoid P-PHPT. Another cause of P-PHPT is the incomplete

resection of multiple abnormal glands which can occur in

37% of cases [22]. Supernumerary parathyroid glands are

rare (from 5 to 13% supernumerary glands are found in

anatomical series [24] and generally in ectopic positions

but can lead to P-PHPT. Rarely, incomplete resection of

parathyroid carcinoma can lead to P-PHPT with the need to

perform a delayed thyroid resection and regional clearance.

R-PHPT implies that the patient has been cured during

6 months after primary surgery. The main cause of

R-PHPT is MGD in case of familial history of PHPT due

to regrowth of a previously resected parathyroid or

recurrence in a hyperfunctional graft after total parathy-

roidectomy or autotransplantation. The development of a

second adenoma in a previously normal gland is rare and

is most commonly observed in patients with a history of

neck radiation [7]. R-PHPT also occurs in 20–50% of

parathyroid carcinomas due to local recurrence or distant

metastasis after successful primary surgery [25]. Finally,

parathyromatosis is a rare cause of R-PHPT. It consists

of hyper functioning parathyroid tissues scattered

throughout the neck mainly due to intraoperative tissue

spillage at the primary surgery. Few cases have been

reported [26, 27]. Management involves complete surgi-

cal extirpation of all identifiable residual foci parathyroid

tissue [28].

Localization studies

Once the diagnosis is confirmed, the surgeon must define

the surgical strategy for reoperation. It has been proven that

localization studies before reoperation improve the cure

rate of P-PHPT or R-PHPT [5], although the cure rate of

reoperation by an expert surgeon (when the first surgery

has been done by an inexperienced surgeon) is up to 95%

without any localization studies [29]. Ultrasound and

parathyroid scintigraphy are the first-line imaging modali-

ties, and for some the only imaging modalities used with a

sensitivity of 73–90% and 78–90%, respectively, and a

positive predictive value (PPV) of 86–93% and 83–94%

[5, 30]. Recently, a 123I/MIBI subtraction protocol was

found to be more accurate than dual phase protocol in the

localization of parathyroid tissue prior to reoperation [31].

The uses of hybrid cameras provide both anatomical and

functional information. Shin et al. have shown that the

combination of imaging studies and the clinical scenario

(single adenoma or MGD suspected on clinical history by

an expert surgeon) is the most accurate approach to cure

the patient with a PPV of 95% in single adenoma and 100%

in MGD [6]. The concordance of both imaging modalities

should be considered as sufficient for guiding reoperation.

If parathyroid scintigraphy shows a major ectopia in the

mediastinum, a computed tomography (CT) or magnetic

resonance imaging (MRI) is required to confirm the results

of scintigraphy and guide the surgeon towards the more

suitable surgical approach (cervical vs thoracic). CT and

especially 4D CT can also be useful in cases of negative,

discordant or indeterminate results on the first-line imaging

studies [32]. Finally, 11C-methionine PET can also been

performed but requires an on-site cyclotron due to the short

half-life of carbon-11. More recently, 18F-choline has

shown very promising results at diagnosis and in patients

with persistent/recurrent disease [33, 34]. If all non-inva-

sive procedures are negative, selective venous sampling

with assessment of PTH can correctly localize the

anatomical region where the lesion is located with sensi-

tivity from 73 to 100% [35, 36]. When used together,

imaging techniques correctly identify abnormal glands in

nearly 95% of cases and can reduce the operating time and

operative morbidity.

Treatment

Is surgery necessary and when?

Once the diagnosis is confirmed, the surgeon must evaluate

the benefits and the risks of a reoperation. Not every

patients needs to be re-operated and sometimes a mild

asymptomatic hypercalcemia is better than a definitive

hypocalcemia or an RLN palsy. Very early reoperation can

be performed (24–72 h) if the adenoma has not been found,

but in that situation, imaging modalities must be redone

immediately after the primary surgery and the location

must be unequivocal. In our experience, early surgery is

generally performed in cases of low-quality preoperative

imaging and the possibility to perform imaging modalities

in an expert center (for example, MIBI subtraction if

simple isotope MIBI has been performed before) and a

reoperation by an experienced surgeon within 24 h. Most

often, early reoperations for P-PHPT are not required. The

surgeon needs to take the time to reevaluate the patient

history, confirm the diagnosis, and to perform localization

studies. Moreover, reoperation in the first weeks after pri-

mary surgery may present higher morbidity due to
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inflammatory scarring. Thus, reoperations for P-PHPT are

generally performed after a delay of 4–6 months [7] .

Morbidity of redo surgery

Before the use of MIP, reoperation for P-PHPT or R-PHPT

had a risk of permanent hypoparathyroidism greater than

10% and a risk of permanent RLN palsy 5 times higher

than in primary surgery [37]. Nowadays, the morbidity of

redo surgery has decreased but is not insignificant. Tran-

sient RLN palsy occurs in 11% of case, while permanent

RLN palsy occurs in 6–9% of cases. The increased risk of

RLN palsy compared to the initial surgery calls for precise

preoperative assessment of the state of the vocal cords.

Nerve monitoring may be useful in parathyroid reopera-

tion. Post-operative hypocalcemia is reported in 81% of

cases, while permanent hypocalcemia occurs in 3–13% of

cases [4, 31]. Other complications such as wound infection

or bleeding are rare either in the initial or redo surgery.

Which surgical approach and the use of IOPTH

The surgical management will depend on the result of

imaging modalities and suspected parathyroid disease. In

case of suspected MGD, a revision of cervicotomy with

bilateral neck exploration must be performed, but in cases

of a single adenoma, a focused approach can be proposed.

En-bloc resection is essential in cases of parathyromatosis,

recurrent parathyroid carcinoma, intrathyroid adenoma, or

graft recurrence. In cases of negative imaging modalities,

the surgeon must evaluate the benefit of a reoperation.

Mediastinal explorations using a thoracic access, even

thoracoscopic, are too invasive to be recommended. In the

neck, this depends on the suspected disease. When a MGD

is highly suspected, revision cervicotomy with BNE can be

proposed, because localization studies are often negative.

However, in cases of a probable missed adenoma, the

success of reoperation is doubtful when imaging studies are

negative and many surgeons prefer to wait and observe [7].

Studies have reported that IOPTH accurately predicted

cure in 97–100% of cases and failure in 78% of cases of

reoperation for P-PHPT or R-PHPT [31, 32]. Thus, the use

of IOPTH is highly recommended in reoperation for

R-PHPT or P-PHPT.

Decisional management of P-PHPT and R-PHPT is

summarized in Fig. 1.

Revision of cervicotomy and Bilateral Neck

Exploration

Revision of cervicotomy and BNE is a long and technically

challenging procedure and should be performed by an

expert surgeon with full knowledge of anatomy and

parathyroid embryology. It is the standard reoperation in

case of suspected MGD. The surgeon must study the pre-

vious surgery and pathology reports to know which

parathyroids have previously been removed. Localization

studies can be very helpful but are more likely to be neg-

ative in case of MGD. Ideally, all parathyroid tissue must

be seen which indicates that the surgeon must also look for

intrathymic parathyroids. Due to post-operative fibrosis,

the infra-hyoid muscles might have fused to the underlying

thyroid and trachea. Thus, even if the previous incision is

generally used, a lateral approach is frequently employed,

by mobilizing the plane between the lateral side of the

infra-hyoid muscles and the medial side of the ipsilateral

sternocleidomastoid muscle [1]. Revision of cervicotomy

and BNE carries a high risk of post-operative

hypoparathyroidism. The need to perform an autotrans-

plantation of parathyroid must be discussed with the patient

pre-operatively. Richards et al. suggested the use of IOPTH

to decide when to perform autotransplantation with a

decrease PTH cutoff of 84% [31]. This should be con-

firmed in further studies. Transplantation of hyperfunc-

tional tissue can result in recurrent disease in 7–17% of

patients and grafts may fail to function in 6–50% of

transplanted tissue. Most surgeons routinely abstain from

immediate autotransplantation at the time of the parathy-

roidectomy; however, it can be done if the surgeon is

certain that successive procedures have led to the excision

of at least three normal glands if the gland found is a

solitary adenoma and if there is no available facility for

cryopreservation [7].

Focused approach

A single missed parathyroid adenoma is the most common

cause for a failed primary parathyroid operation [38]. With

the increased utility and accuracy of imaging modalities,

most parathyroid reoperations can be performed by a uni-

lateral or focused approach leading to a minimized risk of

permanent RLN palsy and decreased prevalence of per-

manent hypoparathyroidism [38]. The superiority of min-

imally invasive parathyroidectomy compared with BNE

has been demonstrated. In their retrospective study, Nawrot

et al. performed a focused approach in 66.3% of cases with

a cure rate of 94% [4]. To perform a focused approach, it is

usually recommended to have 2 concordant imaging

modalities. A cervical focused approach can be performed

in cases of a single adenoma missed during the initial

surgery (P-PHPT), a recurrence due to a single adenoma or

a recurrence of MGD on a parathyroid stump. A lateral

approach is generally preferred but a thyrothymic approach

can also be performed in cases of intrathymic adenoma.

The initial incision is used but the infra-hyoid muscles are

divided as low as possible to allow direct access to the

Updates Surg (2017) 69:161–169 165

123



thyrothymic ligaments and thus to avoid any dissection

near the thyroid or the trachea. Mediastinal approaches are

indicated in l–2% of mediastinal adenomas, which are

virtually inaccessible by cervicotomy [7]. Mediastinal

adenomas are a good indication for video-assisted thora-

coscopy and are mostly between the aorto-pulmonary

windows. The use of IOPTH and nerve monitoring is

highly recommended in focused approaches.

En-bloc resection

In cases of parathyromatosis, all remaining parathyroid

tissues must be removed. IOPTH can be useful, but these

patients are difficult to cure. Moreover, it can be very

difficult to separate the RLN from parathyroid tissues, and

thus, the patient should be aware of the high risk of RLN

palsy [28].

The treatment of choice for parathyroid carcinoma is en-

bloc resection (thyroid lobectomy associated with central

lymph node resection), but the diagnosis is generally made

after primary surgery and thus delayed thyroid lobectomy

can be performed to avoid recurrence [39]. Recurrence of

parathyroid carcinoma occurs in about 50% of cases.

Recently, Young et al. suggested the absence of benefit of

extensive resection [40]. Nevertheless, it is still recom-

mended to remove all tissues en-bloc, together with inva-

ded neighboring organs if necessary [7].

Graft recurrence after autotransplantation can be

observed in secondary hyperparathyroidism. Before con-

sidering a reoperation in the graft (generally in the arm),

one should be sure that there is no cervical or mediastinal

recurrence. Radio-guided parathyroidectomy can be useful

[41]. Reoperations on grafts are very difficult, because

grafts are often embedded in muscle and it is difficult to

evaluate the volume of tissue that has to be removed or left.

Thus, there is a high risk of permanent hypocalcemia as

most surgeons prefer to remove as much as transplanted

tissue as possible.

Fig. 1 Decisional management of suspected persistent (P-PHPT) or

recurrent (R-PHPT) hyperparathyroidism. BFHH benign familial

hypercalcemia hypocalciuria, PTH parathormone, UCCR calcium-

creatinine clearance ratio, MIP mini-invasive parathyroidectomy,

BNE bilateral neck exploration
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Intrathyroid adenomas are rare (0.5–3.5%) and may

require an en-bloc lobectomy resection [42]. In the

majority of cases, adenomas are located just under thyroid

capsule and thus can be removed without performing a

lobectomy. In cases of true intrathyroid adenoma, the

surgeon should not hesitate to perform thyroid lobectomy

and thus to avoid potential parathyromatosis or P-PHPT.

Intra-operative ultrasound can be useful in this setting. In

contrast, a prophylactic lobectomy should not be per-

formed in P-PHPT or R-PHPT if the missing adenoma is

not found.

Other treatments modalities and medical treatment

Besides surgical exploration, other invasive treatments have

recently been investigated. Yu et al. reported the potential

benefit of microwave ablation in patients with recurrent or

persistent secondary hyperparathyroidism in an 11 case

retrospective study [43]. Ospina et al. reported the efficacy

of percutaneous parathyroid ethanol ablation in patients with

R-PHPT and MEN 1 with a low rate of complications [44].

These treatments require further investigations prior to

widespread clinical uptake or consideration.

Finally, the use of Cinacalcet in secondary or sometimes

in primary hyperparathyroidism is now well established. Its

use in P-PHPT or R-PHPT should be reserved for patients

who are at high surgical risk [45]. In contrast, several studies

have shown the benefit of Cinacalcet in kidney transplanted

patients with persistent or recurrent hyperparathyroidism

[46, 47]. In those cases, surgery should not be the first

option. Cinacalcet is usually well-tolerated, even if mild or

rarely strong intolerance with nausea can be observed. The

treatment can be given on a long-term basis, with bio-

chemical follow-up based on calcium and PTH levels.

The particular case of P-PHPT and R-PHPT

in MEN

The initial surgical management of MEN1 and MEN2

patients is essential to avoid persistent or recurrent hyper-

parathyroidism. Indeed, in MEN1, persistence or recur-

rence occurs from 9% to more than 50% cases depending

on the primary surgical strategy [45, 48]. Recurrence can

occur either on the parathyroid stump or on the auto-

transplanted graft but can also be the consequence of a

supernumerary parathyroid [49]. The indications for rein-

tervention are the same as those for PHPT. Imaging

modalities (US and MIBI) are necessary prior to surgery

even in the previous subtotal parathyroidectomy, although

they often show the hypertrophied half-gland remnant with

a sensitivity to localize all remnant parathyroids (parathy-

roid stump, supernumerary gland) of 61% [50]. Indeed,

several studies showed that localization studies failed to

identify all residual parathyroid tissue. Thus, a positive

parathyroid scintigraphy for a single lesion does not imply

that a focused approach will be successful, particularly if

thymectomy was not performed in the first surgery

[45, 50]. Reoperations are technically difficult, because

most of these patients will have had previous subtotal

parathyroidectomy with an increased risk of permanent

hypoparathyroidism or RLN palsy. Thus, BNE or a focused

approach in MEN patients with persistent or recurrent

hyperparathyroidism is still debated. The surgeon must

evaluate the benefit of a minimally invasive approach (if

single focus is located on localization studies) with low risk

of complications but with the risk of a second persistence

compared to a systematic BNE with higher morbidity but a

low risk of second recurrence. The initial surgery must be

taken into account to decide the surgical strategy.

Conclusions

P-PHPT and R-PHPT occur in 2.5–5% of sporadic hyper-

parathyroidism. After confirming the diagnosis of PHPT,

the patient must be evaluated with new imaging modalities

and the surgeon must balance the benefits against the risks

of a reoperation. If surgery is necessary, a focused

approach can be considered in cases of significant imaging

foci (with strong correlation between two concordant

imaging studies), but in the case of MGD, a BNE could be

necessary. The patient must be well informed of the

potential complications, particularly permanent RLN palsy

and permanent hypoparathyroidism. MEN syndrome

patients should be managed according to the initial surgery.

In any cases, patients with P-PHPT and R-PHPT should be

managed in an expert/specialist center (with all dedicated

competencies) by experienced surgeons.
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