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Abstract

Parathyroidectomy is considered when secondary hyperparathyroidism (SHPT)
remains poorly controlled despite tolerable medical treatment. In patients re-
ceiving long-term dialysis, the decision often follows progressive gland en-
largement, persistent disturbances of mineral metabolism, or symptoms that
no longer respond adequately to medication. This narrative review examines
surgical referral, the choice of operation, and the management of disease that
persists or recurs after surgery. Subtotal parathyroidectomy preserves a cervi-
cal remnant; total parathyroidectomy may be performed with or without au-
totransplantation. Each approach leaves a different risk of recurrent hy-
perparathyroidism and sustained loss of parathyroid function. The available
evidence does not establish one procedure as preferable for every patient. Op-
erative planning therefore requires consideration of transplantation prospects,
bone disease, the feasibility of long-term supplementation, and access to fol-
low-up. Particular attention is given to ectopic and supernumerary glands, in-
terpretation of intraoperative parathyroid hormone, and postoperative hun-
gry bone syndrome. Sampling and calcium-management pathways are de-
scribed alongside proposed definitions of biochemical control, persistence, re-
currence, and clinically meaningful chronic hypoparathyroidism. These defi-
nitions and pathways require local adaptation and prospective validation. The
benefit of adjunctive cervical thymectomy or selective exploration of central-
compartment fat also remains to be established in comparative studies that
measure both durable control and operative morbidity.
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1. Introduction

Secondary hyperparathyroidism develops within the broader disturbances of
chronic kidney disease-mineral and bone disorder (CKD-MBD). Declining kid-
ney function alters phosphate excretion, calcium balance, and vitamin D activa-
tion, with consequences for parathyroid hormone (PTH) secretion, bone turno-
ver, and soft-tissue or vascular calcification. After years of dialysis, enlarged nod-
ular glands may respond poorly to the measures that previously controlled PTH
(1]-[7].

Initially, increased PTH secretion is an adaptive response to phosphate reten-
tion, reduced calcitriol production, and lower ionized calcium. Continued uremic
stimulation can lead from diffuse parathyroid hyperplasia to nodular growth. Re-
duced expression of calcium-sensing and vitamin D receptors in nodular tissue
provides a biological explanation for declining treatment responsiveness. Thus,
satisfactory control with phosphate binders, vitamin D receptor activators, or cal-
cimimetics earlier in the course of kidney disease may not persist indefinitely [4]-
[7].

The consequences of SHPT extend beyond the laboratory result. Bone pain,
fractures, proximal weakness, pruritus, and fatigue may accompany poorly con-
trolled mineral metabolism. Severe disease can also contribute to vascular and val-
vular calcification and make dialysis care more difficult. In selected dialysis co-
horts, parathyroidectomy has been associated with improved biochemical control
and survival; the observational design of these studies limits causal interpretation
[1] [3] [8] [9]. Perioperative complications and early rehospitalization must be
considered when discussing any possible longer-term benefit [10].

Once surgery is being considered, several decisions remain: the amount of tis-
sue to retain, the location of any remnant or graft, the extent of exploration for
additional glands, and the arrangements for postoperative calcium replacement.
This review addresses those decisions and their implications for persistent or re-
current SHPT [11] [12].

Calcimimetics have changed the circumstances in which patients reach surgical
assessment. Some can continue medical treatment, whereas others have nodular
gland enlargement and complications that remain inadequately controlled. For
the latter group, reassessment should consider what further medication is likely
to achieve and what may be lost through delay, particularly when skeletal disease,

calcification, malnutrition, or other comorbidities are progressing [7] [13]-[22].

2. Literature Search Strategy

A targeted literature search was undertaken for this narrative review in PubMed,
Web of Science, Scopus, and Google Scholar. The search concentrated on English-
language publications from January 2000 to August 2026. Terms covered second-
ary or renal hyperparathyroidism, chronic kidney disease-mineral and bone dis-
order, and parathyroidectomy, including subtotal and total procedures and auto-

transplantation. Cervical thymectomy, ectopic and supernumerary parathyroid
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glands, hungry bone syndrome, and persistent or recurrent hyperparathyroidism
were also searched. Guidelines, consensus statements, systematic reviews, meta-
analyses, large cohorts, and recent surgical reports received priority. Earlier pa-
pers were included where they described established operative principles or the
pathophysiology underlying current treatment. The review was not designed as a
systematic review or meta-analysis.

Evidence was assessed qualitatively, taking account of study design, relevance
to renal SHPT, agreement across reports, and length of follow-up. Clinical recom-
mendations were informed by guidelines and consensus documents, with evi-
dence-graded recommendations distinguished from expert opinion. For treat-
ment comparisons, randomized evidence and systematic reviews were considered
before individual retrospective series. Pooling observational studies, however,
does not eliminate the selection bias within them. Discrepant findings were ex-
amined in relation to the operation performed, dialysis or transplantation status,
treatment era, outcome definitions, follow-up, and adjustment for confounding.
Where these differences could not be resolved, the conclusions remain qualified.
No formal risk-of-bias score or quantitative synthesis was undertaken. The tar-

geted search may have omitted relevant publications.

3. From Medical Treatment Failure to Surgical Referral

Initial management generally combines dietary phosphate control and phosphate
binders with vitamin D or vitamin D receptor activators and, when appropriate, a
calcimimetic. The regimen has to accommodate calcium and phosphate concen-
trations, PTH trends, dialysis status, tolerability, and the patient’s access to med-
ication. Calcimimetics can postpone or avoid surgery in some patients. Parathy-
roidectomy nevertheless retains a role when an acceptable response cannot be
maintained [1] [15]-[21].

A poor response to one prescription is insufficient to establish medical refrac-
toriness. The relevant question is whether a feasible regimen can provide sus-
tained biochemical and symptomatic control. Gastrointestinal intolerance, hy-
pocalcemia, hypercalcemia, hyperphosphatemia, or an unmanageable medication
burden may prevent adequate treatment even when additional drugs are available.
Repeated escalation under those circumstances can delay surgical assessment
without resolving the underlying problem [1] [13] [15]-[21].

KDIGO recommends parathyroidectomy for severe hyperparathyroidism un-
responsive to medical or pharmacological treatment, but does not define a uni-
versal PTH cutoff [1]. The AAES guideline places the decision within multidisci-
plinary assessment and perioperative planning [13]. The frequently cited intact
PTH concentration of 800 pg/mL has a more specific history: the 2003 KDOQI
opinion-based recommendation referred to persistent concentrations above this
level together with hypercalcemia and/or hyperphosphatemia refractory to treat-
ment [23]. A later clinical review described concentrations above 800 pg/mL for

more than 6 months despite exhaustive medical therapy as a practical context for
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considering surgery [8]. The threshold can therefore prompt referral, but cannot
by itself determine the operation or its timing. Nor does it justify waiting 6 months
while complications progress. Calcium and phosphate control, skeletal symptoms,
pruritus, calcification, and treatment intolerance remain part of the assessment
(1] [13] [24].

Interpretation of serial PTH results requires attention to how the samples were
obtained and analyzed. Whenever possible, comparisons should use the same as-
say and specimen type, with similar timing relative to dialysis and medication. A
change in assay platform or sample handling may otherwise appear to be a change
in disease activity. An unexpected increase should be confirmed and assessed with
calcium, phosphate, and alkaline phosphatase before treatment is judged ineffec-
tive [1].

Referral becomes more difficult when severe bone disease is accompanied by
malnutrition, cardiovascular instability, or repeated hospital admissions. Such pa-
tients may have greater operative risk by the time biochemical control is pursued.
Earlier contact between nephrology, endocrine surgery, radiology, anesthesia, and
the dialysis team allows time to address anemia, volume overload, electrolyte ab-
normalities, and anticoagulant exposure. Surgical assessment can begin while
those problems are being corrected; referral need not imply immediate surgery.

The likelihood and timing of kidney transplantation also affect the choice of
procedure. Hyperparathyroidism may improve after transplantation, although
persistent or tertiary disease remains possible. A patient approaching transplan-
tation and one likely to require dialysis for many more years may therefore have
different reasons for retaining parathyroid tissue. These differences deserve ex-

plicit discussion before surgery [13] [14].

4. Preoperative Assessment and Localization

Preoperative assessment should establish the severity of SHPT and identify factors
that may complicate recovery. Relevant measurements include intact PTH, cal-
cium, phosphate, alkaline phosphatase, albumin, magnesium, and 25-hydroxyvit-
amin D. As a marker of bone turnover, alkaline phosphatase can help identify
patients at risk of hungry bone syndrome (HBS). Ionized calcium is particularly
useful when total calcium appears inconsistent with the patient’s condition [1]
[13] [25]-[28].

Nephrology and anesthesia review should cover anemia, coagulation, antiplate-
let and anticoagulant exposure, cardiovascular disease, infection, and volume sta-
tus. Dialysis scheduling needs to be considered alongside the anticoagulation used
during the session. Recent heparin exposure, for example, may alter perioperative
bleeding risk. These arrangements influence recovery even when the cervical dis-
section itself is uncomplicated.

Localization has a different purpose in renal SHPT from that in presumed sin-
gle-gland primary hyperparathyroidism. Because several glands are usually in-

volved, an image showing one dominant lesion does not justify limiting surgery
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to that gland. Imaging is more useful for identifying ectopic, mediastinal, intrathy-
roidal, or supernumerary tissue and for planning a subsequent operation [13] [14]
[24] [29]-[34].

Ultrasonography is commonly obtained first and provides information about
coexisting thyroid disease as well as the parathyroids. Technetium-99m sestamibi,
particularly with SPECT/CT, can add localization information for ectopic or me-
diastinal glands. Discordant ultrasound and sestamibi findings, or suspected per-
sistent or recurrent disease, may warrant contrast-enhanced CT, four-dimen-
sional CT, or selected PET/CT protocols. Failure to localize a gland does not ex-
clude clinically important SHPT and should not, by itself, reduce the intended
extent of exploration [13] [14] [24] [29]-[34].

Thyroid nodules require assessment before the operation. If a lesion also needs
treatment, that decision is better incorporated into the operative plan than made
during an already difficult parathyroid dissection. An unplanned thyroid resec-
tion can prolong surgery and increase nerve exposure. This additional infor-
mation is one reason to retain preoperative ultrasound even when its parathyroid

localization is incomplete [13] [14] [24].

5. Operative Choices

Bilateral neck exploration is the usual basis of the initial operation for SHPT. The
search includes expected gland locations, the posterior thyroid surfaces, trache-
oesophageal grooves, thyrothymic ligaments, and accessible upper mediastinal
sites. Removing a large gland does not account for the remaining hyperfunction-
ing tissue. The extent of exploration must also allow protection of the recurrent
laryngeal nerves and avoidance of unnecessary injury [13] [14] [24] [29]-[32].

The operative record should specify the number and location of glands identi-
fied, tissue intentionally retained, remnant marking, and any autograft site. If
PTH excess returns years later, these details help distinguish a known remnant or
graft from tissue that may have been missed. An incomplete record can leave sub-
sequent imaging difficult to interpret.

Subtotal parathyroidectomy leaves a small, vascularized cervical remnant after
removal of most hyperplastic tissue. Retaining endogenous PTH secretion may
reduce the risk of profound chronic hypocalcemia. The remnant, however, re-
mains subject to uremic stimulation and may enlarge again. Preservation of native
function can make this approach suitable for selected patients who can maintain
reliable follow-up [13] [14] [24] [29]-[33] [35].

Remnant size and blood supply are consequential technical choices. Excess tis-
sue can provide a source of recurrence, whereas a very small or poorly perfused
remnant may provide little functional advantage over total removal. Published se-
ries differ in both remnant estimation and marking. Recurrence rates are conse-
quently difficult to compare without a description of these methods and the du-
ration of surveillance [13] [24] [33] [35].

For total parathyroidectomy with autotransplantation, all identified cervical
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glands are removed and a small amount of confirmed parathyroid tissue is im-
planted, usually in the nondominant forearm. A forearm source of recurrent PTH
excess can be easier to localize and approach than a lesion in a previously operated
neck. PTH sampling from both arms may help establish graft involvement. Early
hypocalcemia, failure of graft function, and later graft hyperplasia remain limita-
tions of this procedure [13] [14] [24] [29]-[32] [35]-[37].

Autografts are placed in muscle pockets or subcutaneous tissue, with substan-
tial variation in the amount implanted. Surgeons generally select the least nodular
tissue available, although visual selection cannot reliably predict subsequent be-
havior. Graft function may be absent initially, recover later, or eventually become
excessive as the tissue enlarges. Follow-up therefore needs to assess the graft as
well as the cervical operative result [31] [35]-[37].

Total parathyroidectomy without autotransplantation avoids deliberately leav-
ing a remnant or graft that could later become hyperplastic. It may be considered
in selected patients with a high risk of recurrence, little prospect of transplanta-
tion, or substantial risk from future cervical reoperation. Occult ectopic or super-
numerary tissue can still remain, so total removal cannot guarantee permanent
absence of PTH secretion. Conversely, sustained low PTH may require prolonged
calcium and active vitamin D supplementation. This burden must be weighed
against the intended reduction in recurrent disease [13] [14] [24] [29]-[32] [36]
[38] [39].

Comparative cohorts and systematic reviews report variable rates of recurrence,
hypocalcemia, reoperation, and symptom improvement, partly because institu-
tions use different definitions [35] [36] [38] [39]. They do not establish a preferred
operation for all patients. Table 1 sets out the principal advantages and limita-
tions. In applying them, the discussion should address dialysis duration, trans-
plantation prospects, bone turnover, access to follow-up, and local surgical expe-
rience, together with the patient’s priorities concerning recurrence and chronic

hypoparathyroidism.

Table 1. Practical comparison of operative strategies for SHPT.

1. Procedure

2. Main advantage

3. Main limitation

4. Practical note

5. Subtotal
parathyroidectomy

9. Total parathyroidectomy
with autotransplantation

13. Total
parathyroidectomy without
autotransplantation

6. Preserves native parathyroid
tissue and may reduce the risk
of chronic low PTH.

10. Removes cervical glands
and may make graft-related
recurrence easier to confirm
and treat.

14. Reduces recurrence from
intentionally retained or
grafted tissue.

7. The cervical remnant can
enlarge under continued
uremic stimulation.

11. Early hypocalcemia, graft
nonfunction, and later graft
hyperplasia may occur.

15. May cause sustained low
PTH and prolonged need for

calcium and active vitamin D.

8. Record the remnant site,
estimated size, and vascularity.

12. Document the graft site and
fragment number; consider
bilateral forearm PTH sampling if
recurrence is suspected.

16. Reserve for selected patients
after explicit discussion of long-
term trade-offs.

Note: No operation is universally superior. Choice should reflect recurrence risk, transplant plans, bone turnover, follow-up relia-

bility, and local expertise. See Section 7 for proposed outcome definitions. Sources: [13] [24] [35] [36] [38] [39].
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Patients need an account of the likely consequences of each procedure, includ-
ing the meaning of biochemical control and the possibility of further treatment.
Some may accept long-term supplementation to reduce the chance of recurrent
hyperparathyroidism; others may place greater value on retaining endogenous
function. Limited access to follow-up can make either recurrence or supplemen-
tation difficult to manage. The chosen procedure should reflect which demands

the patient can realistically sustain.

6. Ectopic and Supernumerary Glands

A missed gland can account for persistent SHPT despite apparently adequate cer-
vical resection. The shared embryological migration of the inferior parathyroids
and thymus explains the occurrence of parathyroid tissue in the cervical thymus,
thyrothymic ligament, perithymic fat, and mediastinum. Additional sites include
the retroesophageal space, carotid sheath, and thyroid parenchyma. Supernumer-
ary glands may be embedded in perithymic or central-compartment fat and over-
looked during the initial search [13] [14] [24] [29]-[32] [34].

Cervical thymectomy is used by many surgeons, particularly when an inferior
gland cannot be found or imaging points to the thymus. It gives access to a recog-
nized site of occult parathyroid tissue. Its rationale should be distinguished from
that of routinely clearing central-compartment adipose tissue. Broader fat dissec-
tion can increase exposure of the recurrent laryngeal nerves, lymphatic channels,
and small vessels [13] [24] [33] [34].

Exploration of central-compartment fat is most readily justified by a missing
gland or an anatomically defined ectopic target. An inadequate intraoperative
PTH decline may add to that concern, but first requires the sampling and inter-
pretation checks described in Section 6. Further dissection should depend on the
combined biochemical and anatomical findings; an isolated PTH result is insuffi-
cient. Whether routine removal of a wider area of fat improves recurrence rates
enough to justify the additional dissection remains unresolved.

Evaluation of an extended operation should document what the additional dis-
section actually yields. The number and location of confirmed additional glands
are more informative than the volume of fat removed. Any improvement in du-
rable biochemical control also needs to be assessed alongside voice changes, bleed-
ing, chyle leak, hypocalcemia, and length of stay. Those outcomes determine

whether the extension offers a clinical advantage.

7. Intraoperative Adjuncts and Postoperative Care

Intraoperative PTH can help assess the result of resection, but its interpretation
in SHPT is affected by renal function, the assay, and the involvement of several
glands. A decline may occur despite remaining occult tissue; a slower decline may
occur without surgical failure. Criteria derived from single-gland primary hy-
perparathyroidism therefore require caution when applied to renal disease [13]
[14] [24] [29]-[32] [37].
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One proposed approach for a center to define and audit is peripheral sampling
after induction of anesthesia, before substantial gland manipulation, followed by
samples 10 and 20 minutes after the last intended resection. The record should
include the assay, sampling site, resection time, and any delay in collection or pro-
cessing. A 20-minute result can provide the main assessment point, provided that
both the proportional fall and absolute PTH concentration are interpreted in re-
lation to the planned procedure [40] [41].

The cutoff should be chosen before surgery and checked against local outcomes.
Ohe et al. studied 86 patients with secondary or tertiary renal hyperparathyroid-
ism prospectively: after total parathyroidectomy with autotransplantation, a fall
of at least 80% at 20 minutes was associated with their definition of cure [40]. In
a retrospective cohort of 501 patients with SHPT, Zhang et al. identified a 20-
minute cutoff of 88.9% [41]. Differences in population, assays, and endpoints limit
transfer of either threshold to another setting, particularly to subtotal resection.
When the local criterion is not met, the team should check timing and sample
handling and, where appropriate, obtain a later sample, such as at 30 minutes.
Interpretation then requires review of the glands identified, confirmation of the
specimens, and imaging. Additional exploration should pursue a plausible source
of residual tissue rather than follow an abnormal result alone.

Frozen section can resolve uncertainty when a small specimen resembles para-
thyroid, lymph node, fat, or a thyroid nodule. Confirmation of tissue identity does
not establish completeness of resection. Autofluorescence and other optical tech-
niques may assist identification in selected cases, but the extent and safety of ex-
ploration still depend on the anatomical findings.

Direct identification and careful dissection of the recurrent laryngeal nerve are
especially important for posterior or ectopic glands and in a scarred operative
field. Nerve monitoring may provide additional information in selected high-risk
cases, but does not substitute for atraumatic dissection. Voice change after sur-
gery, or concern arising from a difficult operation, should prompt consideration
of laryngoscopy.

Hypocalcemia commonly determines the intensity of early postoperative care.
In HBS, rapid skeletal uptake of minerals after the fall in PTH can create a pro-
longed need for calcium replacement. Higher alkaline phosphatase, severe skeletal
disease, younger age, and lower preoperative calcium have been associated with
this risk. Findings for preoperative PTH and dialysis duration are less consistent
[25]-[27]. A recent systematic review found considerable heterogeneity and in-
complete evidence for preoperative measures intended to prevent post-parathy-
roidectomy hypocalcemia [28]. Perioperative planning should therefore identify
patients likely to need intensive monitoring and ensure access to oral calcium,
calcitriol, and a monitored intravenous calcium protocol.

The calcium plan should be agreed before the operation. An initial schedule is
ionized calcium measurement every 4 - 6 hours for 48 - 72 hours, followed by at

least twice-daily measurement until stable. Symptoms or active changes to an in-
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fusion require more frequent assessment [23]. Phosphate and magnesium need
surveillance during the same period [25]-[27]. If calcium is falling modestly with-
out symptoms and oral intake is possible, divided oral calcium and calcitriol can
be started or increased. The response should be reviewed at the next planned
measurement, with correction of magnesium deficiency where present [25]-[27].

Tetany, seizures, hypocalcemia-associated QT prolongation or arrhythmia, a
rapid continuing fall in calcium, or inadequate control with oral treatment war-
rants urgent assessment for intravenous replacement under an institutional mon-
itoring protocol [26] [27]. KDOQI gives an opinion-based biochemical trigger of
ionized calcium below 0.9 mmol/L or albumin-corrected total calcium below 1.80
mmol/L. Clinical deterioration may require intervention before those concentra-
tions are reached [23]. Ionized calcium is preferable when corrected total calcium
conflicts with the clinical picture. Intravenous replacement requires ECG and re-
peated biochemical assessment, while oral calcium and calcitriol are adjusted. The
infusion can be reduced when calcium remains stable on sufficient oral treatment
[23] [26] [27].

Dialysis management and calcium replacement need to be coordinated from
the outset. Continued hypocalcemia, a requirement for intravenous replacement,
or concurrent magnesium, phosphate, or volume disturbances should trigger re-
view of the dialysis prescription. This may involve the timing of dialysis, tempo-
rary adjustment of dialysate calcium, and reassessment of calcimimetics and phos-
phate binders [25]-[27]. Discharge does not end surveillance: the calcium nadir
may occur about 2 weeks after surgery. A stable replacement regimen, early labor-
atory review linked to dialysis visits, and instructions about recurrent symptoms
are needed before the patient leaves hospital [25].

Mineral replacement should also account for hypophosphatemia associated
with HBS and hypomagnesemia that impedes calcium correction. Phosphate de-
pletion may contribute to weakness, but excessive replacement can promote cal-
cium-phosphate precipitation. Decisions about replacement should therefore be
individualized with the dialysis team [25]-[27]. The sequence described here com-
bines published guidance with cohort experience; it has not been prospectively

validated as a renal-SHPT treatment algorithm.

8. Persistent and Recurrent SHPT

Reports of postoperative SHPT use different PTH cutoffs and follow-up periods.
The definitions below are proposed for consistent discussion within this review;
they are not a validated consensus standard for renal SHPT [13] [24] [37] [41].
Outcome reporting should identify the operation, assay reference range, kidney
or transplantation status, and concurrent PTH-lowering treatment.

Biochemical control is defined here as sustained control of excessive parathy-
roid activity within a prespecified target appropriate to renal status, together with
acceptable calcium and phosphate concentrations and no progressive SHPT

symptoms requiring treatment escalation. KDIGO’s suggested iPTH range for pa-
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tients receiving dialysis is approximately 2 - 9 times the assay’s upper normal limit,
considered with serial calcium and phosphate results [1]. That range guides
chronic CKD-MBD treatment; it has not been validated as a surgical cure end-
point or as a target to apply automatically after transplantation. An early postop-
erative PTH below the range alone does not establish failure. Reports of control
should state the medication needed to maintain it.

Persistence denotes excessive PTH secretion within the first 6 postoperative
months when biochemical control has not been documented. For reporting, PTH
above the prespecified upper target should be confirmed on at least two measure-
ments, preferably separated by at least 4 weeks, after assessment of assay compa-
rability and reversible metabolic or treatment-related causes. Associated symp-
toms and calcium-phosphate abnormalities should be recorded. The proposed in-
terval is for classification and must not delay urgent treatment. An isolated early
PTH result is insufficient to diagnose persistence.

Recurrence denotes renewed PTH excess after 6 months, following documented
biochemical control throughout the initial 6-month period. Confirmation uses the
repeat measurements and clinical assessment described for persistence. Where the
early postoperative record cannot establish control, the outcome is indeterminate.
Six months of observation can characterize initial control or persistence, but is too
short to demonstrate freedom from later recurrence.

For this review, clinically meaningful chronic hypoparathyroidism requires hy-
pocalcemia with low or inappropriately normal PTH beyond 12 months after sur-
gery and a continuing need for calcium plus active vitamin D to prevent recurrent
hypocalcemia or symptoms. Repeated biochemistry and treatment requirements
should support the diagnosis; necessary supplementation should not be with-
drawn unsafely to demonstrate it. The 12-month boundary is adapted from inter-
national guidance on postsurgical hypoparathyroidism and has not been specifi-
cally validated for renal SHPT [42]. Prolonged HBS, magnesium deficiency, and
other causes of low calcium must also be assessed. Isolated low PTH or calcium
use solely for phosphate binding does not meet this definition, nor does either
finding establish adynamic bone disease.

The distinction matters when looking for a source of ongoing PTH secretion.
Persistence can reflect incomplete exploration, a missed ectopic or supernumerary
gland, or removal of tissue mistaken for parathyroid. Recurrent disease may orig-
inate in a cervical remnant, forearm graft, residual cervical tissue, parathyroma-
tosis, or an occult gland that enlarges later. Before ordering further localization
studies, the original operative and pathology reports should be reviewed with the
gland count, graft site, and earlier images. These records provide the context
needed to interpret a new scan [13] [14] [24] [29]-[32] [34] [37].

Ultrasound and sestamibi SPECT/CT are common initial investigations before
reoperation. If they do not establish an adequate target, contrast CT, four-dimen-
sional CT, PET/CT, or selective venous sampling may be considered. Further in-

vestigation is useful when it clarifies the likely source of PTH and the route by
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which it can be approached [13] [14] [24] [29]-[32] [37].

In patients with a forearm graft, PTH sampling from both arms can help sepa-
rate graft-related from cervical or mediastinal disease. A marked increase on the
grafted side supports graft involvement. Absence of such a gradient leaves other
sites under consideration and should lead to reassessment before forearm explo-
ration [13] [31] [37].

Repeat cervical surgery involves scarred planes and altered anatomy, with ad-
ditional risk to the recurrent laryngeal nerves. It should generally be undertaken
by surgeons experienced in renal hyperparathyroidism and directed at an identi-
fied target. Where a forearm graft accounts for recurrent disease, graft re-explo-
ration may entail less morbidity than another neck operation. Table 2 relates com-

mon postoperative patterns to the assessment and management priorities.

Table 2. Approach to persistent or recurrent SHPT after parathyroidectomy.

1. Clinical pattern

2. Common explanation

3. Assessment priority 4. Management principle

6. Missed ectopic or
supernumerary gland,
incomplete exploration, or
non-parathyroid tissue

5. Persistent excess PTH
within 6 months without
documented control

removed.

9. Recurrence after subtotal
parathyroidectomy
following documented
initial control

13. Recurrence after
autotransplantation
following documented
initial control

10. Regrowth of the in-situ
remnant or enlargement of an serial PTH, calcium, phosphate,
occult additional gland.

14. Forearm graft hyperplasia
or residual
cervical/mediastinal tissue.

7. Confirm serial biochemistry .
o . 8. Do not reoperate until a
and assay comparability; review . . .
plausible anatomical target is

operative and pathology records, defined.

then targeted imaging.

. 12. Consider selective
11. Assess remnant location, L. .
reoperation in an experienced

di . center when symptoms and
and imaging.
glng biochemistry justify it.

16. T ft-
15. Use bilateral forearm PTH 6. Treat graft-dependent

. . . disease through forearm re-
sampling and targeted imaging.

exploration when appropriate.

18. Medical under-treatment,

17. Mild biochemical
abnormality without clear
target

nonadherence, assay
variation, or nonsurgical
metabolic driver.

19. Reassess medication, dialysis 20. Avoid reoperation based on
adequacy, phosphate control, PTH alone without clinical and

and serial trends. anatomical support.

Note: These patterns use the proposed working definitions in Section 7. Recurrence requires documented initial control through 6

months; an isolated high PTH value does not establish persistence or recurrence. Sources: [13] [24] [34] [37] [41].

9. Current Gaps and Future Work

Most comparative evidence comes from retrospective studies. Differences in def-
initions and follow-up complicate comparison of cure, persistence, recurrence,
chronic hypoparathyroidism, and HBS. Quality of life, transplantation status, and
reoperation are also reported inconsistently. These limitations reduce confidence
that differences between series represent an effect of the procedure itself [13] [14]
[24] [29]-[32] [35] [36] [38] [39].

Multicenter work would be more informative if the same biochemical and pa-
tient-reported outcomes were collected across centers. Analyses should account

for dialysis duration, bone turnover, transplantation plans, gland size, imaging
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findings, and previous calcimimetic treatment. Variation in these characteristics
may explain some apparent differences between operations. The proposed defini-
tions in this review offer a basis for explicit reporting, but their thresholds and
time windows still need prospective validation.

Two uncertainties have direct implications for operative practice. The first con-
cerns the yield and morbidity of a more extensive search for ectopic or supernu-
merary tissue. The second concerns prediction and prevention of postoperative
hypocalcemia. Studies addressing either question need to relate their findings to
patient outcomes, including nerve injury, bleeding, and lymphatic complications,
rather than relying on gland counts alone.

Comparisons also require a sufficiently detailed description of care. Reports
should specify surgical indications, preoperative medication, the glands identified,
whether thymectomy was performed, use of intraoperative PTH, and the calcium-
management regimen. Recurrence definitions and the duration of surveillance are
indispensable. Without this information, an apparent advantage may reflect dif-

ferences in patient selection or observation time.

10. Conclusion

Surgery offers a treatment option when severe SHPT remains uncontrolled de-
spite a feasible medical regimen. Referral should take account of the clinical course
and treatment burden as well as serial biochemical results. The choice among sub-
total resection and total resection with or without autotransplantation requires
discussion of recurrent disease, retained parathyroid function, and the likely need
for supplementation. Systematic exploration and planned postoperative calcium
care are essential components of treatment. If PTH excess persists or returns, re-
view of the operative history and targeted localization should precede considera-
tion of reoperation. Current comparative evidence supports decisions adapted to
the patient’s renal course and capacity for follow-up, while better standardized
studies are needed to establish the relative long-term outcomes of the available

procedures.
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