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Bilateral Oblique Approach to Parathyroid Glands
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Objective
To propose a simple and minimally invasive approach for
parathyroid surgery.

Summary Background Data
Minimally invasive approaches to the parathyroid glands may

Results

The results and vocal morbidity are the same as that from
authors using transverse cervicotomy, but this approach is
more comfortable for the patient and allows total exploration
of the location through short incisions without bleeding, vis-
ceral contusions, or muscle lesion.

involve preoperative morphologic explorations, perioperative

biologic controls, or videocervicoscopy, a new method.

Conclusions

This cervicotomy is easy and secure even if the surgeon is not
trained in this approach because it uses and respects the
anatomy of the cervical fasciae. It can be used without preop-
erative localization, intraoperative monitoring, or specialized
material. But this approach could be also proposed for unilat-
eral exploration guided by these methods and for surgical
treatment of recurrent hyperparathyroidism after a transverse
cervicotomy.

Methods

The authors describe 597 patients who underwent parathyroid-
ectomy through an original bilateral oblique approach between
1976 and 1997. None underwent morphologic exploration or
biologic perioperative monitoring. In primary hyperparathyroid-
ism, the four glands are controlled and it is possible to check
their abnormalities of location or number. In secondary hyper-
parathyroidism and multiple endocrine neoplasia (MEN), a total
or subtotal parathyroidectomy is performed.

Since Cope in 1941, the surgical approach to the paramilateral exploratioft®**Only a few authors perform vid-
thyroid glands has generally used the same transverse l@ocervicoscopy for this indication; the results of these pre-
cervicotomy used for cervical endocrine surgeéBxposure liminary studies and initial experience are presented here.
of the dorsal part of the thyroid lobe is difficult during this It is possible to avoid infrahyoid dissection by using a
dissection because of the adhesions between the infrahyalduble lateral approach that gives direct, specific, and
muscles and the capsule of the thyroid gland. Essélstyd  bloodless access. We have used this technique since 1976,
Chigo® transversally cut these muscles; EYRroye>, and  and it has been applied since 1978 to all the operations for
Demard opened the linea alba of the neck and separated thgperparathyroidism in the Service de Chirurgie Generale et
left and right muscles. In 1975, Dubost proposed to gdhoracique. We describe here the surgical technique of a
around the lateral edge for reoperations in hyperparathyninimally invasive parathyroidectomy with a complete
roidism. Stevens proposed it for all surgical approaches toeck exploration and its anatomic basis as an alternative
parathyroid gland8. Chapuis performed a unilateral ap- method of the endoscopic approach.
proach under local anesthesia, guided by preoperative lo-
calization and intraoperative biologic monitoring; this ap-
proach requires a transverse or oblique skin incision and @PERATIVE TECHNIQUE
transverse incision of the infrahyoid muscfeslore re-

) . . The patient is placed in a supine position with the upper
cently, endoscopic procedures have been introduced with Phbs in adduction. The surgeon stands on the side to be
without carbon dioxide insufflation to perform the same

explored, in front of the assistant. They reverse places for
the exploration of the second side of neck. The cervical

" . . ~column is placed in a neutral position without any rotation
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side (Fig. 2C). The inferior thyroid artery crosses the back-
ground of the operative field through the opened tissue
plane. It can be stretched by a vessel loop close to the
common carotid artery to expose the recurrent laryngeal
nerve (Fig. 2D). In this space, it is possible to explore the
inferior arterial pedicle, the superior pedicle, the thyroid
capsule of the entire lobe, and also the thymus, the esoph-
agus, and the carotid sheath, but only by traction and coun-
tertraction using the two retractors. A thymectomy can be
performed after ligation of the thymic veins under the left
brachiocephalic vein. A hemithyroidectomy can also be
performed because the pedicles and the recurrent laryngeal
nerve are exposed.

If necessary, a suction drain can be left close to the
vascular sheath at the end of the exploration. Then only the
platysma and the skin are sutured.

In our experience of hyperparathyroidism, both sides are
systematically explored to control the four glands and to be
Figure 1. Bilateral oblique cervicotomy needs two symmetrical inci- able to check their abnormalities of location or number. An
sions and dissections. intraoperative histopathologic examination of the resected

tissue was systematically used. For secondary hyperpara-
thyroidism or multiple endocrine neoplasia (MEN) and for
of the clavicle. The incisions ascend in an oblique upwardall the cases of hyperplasia, a subtotal parathyroidectomy
direction to cross the medial ledge of sternocleidomastoidvith cervical thymectomy and cryopreservation of resected
muscle, and are 3 or 4 cm in length on the bisector betweeparathyroid tissue was performed.
the medial edge of sternocleidomastoid muscle and the
upper edge of the clavicle. They resemble the Iat_eral eXterWIATERIAL AND METHOD
sions of a classic low transverse cervicotomy (Fig. 1).

The skin, superficial fascia of the neck, and platysma are Between 1976 and 1997, 597 parathyroidectomies were
cut without any elevation. The investing layer of the deepperformed in our department through this bilateral oblique
cervical fascia is incised on the medial ledge of the sternoapproach. Four hundred thirty patients were treated for
cleidomastoid muscle, which is pulled out with a retractor;primary hyperparathyroidism (range 15-99 years, average
the omohyoid muscle appears through the posterior layer d&7); MEN types of hyperparathyroidism occurred in 13 of
the fascia superficialis (Fig. 2A). The operative field showsthese patients. One hundred sixty-seven patients were
only the superior belly or the intermediate tendon of thetreated for secondary or tertiary hyperparathyroidism (range
omohyoid muscle. The internal jugular vein is visible 13—84 years, average 49). One patient simultaneously un-
through the pretracheal layer of the deep cervical fasciaerwent treatment of primary hyperparathyroidism and a
tightened by this muscle, and its transparency often showdiverticulum of the cervical esophagus.
the efferent nerves of the ansa cervicalis. Two patients high-risk but cooperative patients with se-

The pretracheal layer of the deep cervical fascia is incisedere hypercalcemia underwent unilateral exploration under
on the omohyoid muscle, in a parallel direction with its local anesthesia. In these cases only, the side of the cervi-
inferior ledge. This incision then goes ama T form to the  cotomy was guided by a preoperative ultrasonography, with
lower and medial part of the fascia, in a direction parallelsuccessful results.
with the carotid sheath (Fig. 2B). Bilateral suction drainage was systematically used during

The two divergent retractors separate the carotid sheatte first 10 years of our experience (1976—-1987). During the
from the infrahyoid muscles and their motor nerves and sdast 10 years (1987-1997), drainage was always bilateral but
protect them. The ansa cervicalis is generally hidden abovaesed only in cases of hemorrhage in the field of a difficult
and behind the omohyoid muscle itself, but when it appearservical thymectomy or if the patient had hemostasis ab-
and crosses the operative field, the retractor brings it nearerormalities. This drainage was removed on the second post-
and under the omohyoid muscle. The exposure may beperative day.
restricted by a middle thyroid vein, which is often tight
between the internal jugular vein and the thyroid gland. It is

. . A RESULTS
sometimes necessary to link and to cut it; this would then be
the only hemostasis in this approach. Mean operative time was 62 minutes for primary hyper-

The visceral sheath is opened close to the thyroid glandparathyroidism, 87 minutes for secondary hyperparathy-
and the medial retractor lifts the lobe to expose its posterioroidism, and 74.4 minutes for hyperparathyroidism. Bilat-
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Figure 2. Operative technique on the right side of the neck: (A) the omohyoid and infrahyoid muscles
appear through the fascia superficialis; (B) incision of the deep cervical fascia (fascia pretrachealis); (C)
opening of the visceral sheath; (D) exploration of the parathyroid glands after ligation and section of a middle
thyroid vein. 1, platysma; 2, sternocleidomastoid muscle; 3, omohyoid muscle; 4, infrahyoid muscles; 5,
fascia cervicalis pretrachealis; 6, efferent nerves of the ansa cervicalis; 7, internal jugular vein; 8, middle
thyroid vein; 9, common carotid artery; 10, inferior thyroid artery; 11, recurrent laryngeal nerve; 12, para-
thyroid gland PIV; 13, superior thyroid artery; 14, parathyroid gland PIII.

eral drainage was used in 157 cases (26.3%). Mearoid glands was found in 68 patients (15.8%) including
postoperative hospital stay was 2.8 days. Table 1 summaMEN (13 cases).
rizes the results and the operative mortality and morbidity. Two adenomas were found in a thyroid lobe (0.46%).
Recurrent laryngeal nerve paralysis was demonstrated bjhey were very large tumors (3 g and 4 g) suspected
laryngoscopy; a second laryngoscopy 1 month after operahrough the thyroid tissue at the end of the exploration. They
tion separated definitive from transitory paralysis. The ninevere resected by lobectomy to avoid capsular rupture.
patients with postoperative hematoma needed neither reogWelve adenomas were found in the thymus (2.8%). One
eration nor drainage; one of the three suppurations cor@denoma was found in the retroesophageal space in the
cerned the patient who underwent resection of an esoph&ediastinum.
geal diverticulum. None of the suppurations required
reoperation.

Single parathyroid adenomas were found in 357 patient?ISCUSSION
(83%), double adenomas in 13 patients (3.01%; bilateral Works on parathyroid surgery are numerous, but they
adenomas in 8 cases), and parathyroid hyperplasia in 6ffeal mainly with the difficulties presented by the morpho-
patients (13.9%). Finally, a bilateral lesion of the parathy-logic and topographic variations of these glands. The cho-
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this approach because the superior and inferior pedicles are

Table 1. RESULTS AND MORBIDITY OF exposed along with the recurrent laryngeal nerve. When the

INTERVENTIONS FOR

HYPERPARATHYROIDISM* patien.t_is ;hort or has a short rachidian exten'sion., the
exposition is modified by the depth of the operative field,
HPT I HPTII HPT 1l whatever the chosen approach, but we think that a lateral
approach is less dependent on the gnathosternal distance
Da;f;g(g) 438 143 28 than a classic approach. This method without rachidian
Definitive recurrent 2 (0.96%) 4.(2.78%) 0 extensmq may improve the comfort of the pat[ent if local .
paralysis (n) anesthesia is used, and it reduces postoperative nuchal ri-
Transitory recurrent 6 (1.4%) 3(2.08%) 0 gidity in all cases. Our results show that the bilateral oblique
paralysis () approach gives the same wide exploration of the neck as a
Poséﬁ):tfr:\fm) 3(0.87%) 6 (4.1%) 0 large transverse cervicotomy. For primary hyperparathy-
Suppuration (n) 2 (0.46%) 1(0.69%) 0 r.0|d|sm, our results are very S|m|Iar.to those reported in the
Postoperative 13 (3%) 14 (9.7%) 0 literature. The surgical procedure is successful in 90% to
persistent HPT (n) 98% of cases in the literature, and in 97% in our selfes.

The frequency of multiple adenomas is about 2.2% for Duh
* 597 intervgntions for hyperparathyroidism (HPT) performed through a bilateral et al and 3.01% in our serié%.For Secondary hyperpara—
oblique cervicotomy (1976-1997). C . . .
thyroidism, we consider only the early postoperative result
of the subtotal parathyroidectomy: the frequency of the
persistent hyperparathyroidism is 6.6% for the total para-
sen approach is rarely discussed, and is often not evetyroidectomy and 5.8% for the subtotal parathyroidectomy
mentioned because the transverse cervicotomy comman the analysis of Rothmund, and 9.7% in our setfes.
with thyroid surgery has imposed itself on parathyroid sur- This approach is cosmetically acceptable because the
gery. incisions are short and symmetrical, placed on supple and
Once under the superficial aponeurosis, it is possible tonobile skin far from prominent margins of bone. They are
follow the linea alba and to separate the left and rightparallel to the cleavage lines of the skin and the scars are
infrahyoid muscles in order to mobilize the whole of the almost invisible 1 month after surgery.
thyroid gland, but it is also possible to reach the visceral The approach is bloodless as all the parathyroid surgery
lodge of the neck outside the infrahyoid muscles. Only amust be. Here more than anywhere else, the dissection uses
few authors, for unilateral approaches, seem to use obliquiae color of living tissue to bring the parathyroid glands into
incisions borrowed from surgery of the carotid artery. Weevidence. The technique follows the fibrous spaces of the
are not aware of other publications describing precisely thisieck without detachment. Ligation of a middle thyroid vein
bilateral oblique approach to the parathyroid glands in itss the only hemostasis that is sometimes necessary, if the
spaces of clivage and relationships. vein is too short or is placed in the center of the operative
We have used this cervicotomy in our department sincespace. For primary hyperparathyroidism, significant wound
1976 and it has been performed systematically for all parahematomas or infections occur in 0% to 3% of cases in the
thyroid surgery since 1978. Our exploration systemati- literature, and in 1.33% in our serié$?’ This hemostasis
cally researches the four parathyroid glands, whatever thproblem is even greater in case of thymectomy for second-
information given by preoperative imagery (which is notary hyperparathyroidism because chronic renal insuffi-
ordered in our department if the patient has not previousliency always accompanies defects of platelet aggregation.
undergone cervicotomy). The choice of this bilateral explo-n our series of secondary hyperparathyroidism, these he-
ration is principally guided by the high rate of bilateral matomas are found in 4.1% of cases. This rate seems higher
lesions. The literature shows a wide range of prevalence ahan expected, but we have been unable to find other results
multiple adenomas and hyperplasia, averaging respectiveipn the literature about secondary hyperparathyroidism.
2.2% and 14% in the analysis of Duh etdhnd 3.01% and Kerby reports 2.6% of wound separation for 38 cases of
13.9% in our series. This choice is also guided by thetertiary hyperparathyroidisr?.
morbidity of reoperations for persistent hyperparathyroid- The approach causes little trauma because it uses the
ism. Because the rate of recurrent nerve palsy in thesBbrous sheaths of the neck while respecting their content.
reoperations is 3% to 1096;*°we prefer the most complete The jugular and carotid vessels are easily observed while
surgical exploration the first time. remaining protected in their sheath and are not subjected to
This approach provides a direct opening on the sites oftrong traction by the retractors. The thyroid gland also
research for parathyroid glands. It enables an exploration afemains in its sheath, undissected, except in cases where the
the unusual locations of parathyroid glands: retroesophageghrathyroid gland is included in the parenchyma or under
or posterior mediastinal glands, glands included in the juguthe capsule. Further thyroid surgery can then be performed
locarotid sheath, and intrathymic or intrathyroidian glandswithout difficulty through a classic transverse cervicotomy
A thyroidian lobectomy is, in fact, easy to perform through free of adherences. During the search for the parathyroid
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glands themselves, this cervicotomy enables a better contrphysema or hypercarbfd. The morbidity of the gasless
of the inferior thyroid artery and the recurrent laryngealapproach seems to be the same as in the classic approach,
nerve than does an anterior approach. The nerve is exacthyut the authors report only short series of primary hyper-
checked before any upward or downward extension. Thearathyroidism. Patients are generally selected on the basis
lateral approach does not seem to modify the rate of vocabf the following criteria: no goiter, no prior neck operations,
cord paralysis: definitive recurrent paralysis in the surgicaland preoperative localization of an adenotfaCougard
treatment of the primary hyperparathyroidism occurs in 0%reported 17 cases of primary hyperparathyroidism who un-
to 1.5% in the literature, and in 0.96% in our seri€s/To  derwent cervicoscopy after preoperative localizafomn
the contrary, the frequency of paralysis in our series ofseven cases, a horizontal cervicotomy had to be performed:
secondary hyperparathyroidism seems rather high (2.78%bur failures of exploration, one hyperplasia of the four
but to our knowledge, this rate is not given in the literature.glands, one bleeding anterior jugular vein, and one thyroid
Kerby reported 2.6% vocal cord hemiparesis for 38 cases ofancer discovered incidentally during the operation. Con-
tertiary hyperparathyroidisi?. Complete dissection and re- trary to the endoscopic approach, our method does not
section of the thymus and the four glands is more aggressiveequire expensive surgical materials or specialized training.
than a simple exploration, so surgical complications ardt can be proposed for all cases of primary and secondary
probably the same for secondary or tertiary hyperparathyhyperparathyroidism. But these two methods are not really
roidism. opposite: the anatomic basis described for our method could
Only the ansa cervicalis and its motor nerves aimed at thbe used in the video-assisted technique for a lateral dissec-
infrahyoid muscles appear particularly endangered by thision of the working space.
technique. If that was the case, the lesions would be even
more serious wh.en there |s, a bllater.al and SymmemcabONCLUSION
approach. Following Liguoro’s conclusions about the ana-
tomic basis of the anterior cervical spine approach, respect Between 1976 and 1997, 597 parathyroidectomies were
for the motoricity of the infrahyoid muscles is necessary,performed in our department with this bilateral oblique
not only because they are accessory breathing muscles bapproach, a principle in primary hyperparathyroidism be-
also because of their part in phonation: they modify the ringcause it is necessary to control the four glands and be able
of the voice by lowering the laryn¥ A unilateral paralysis to check their abnormalities of location or number. The
of the infrahyoid muscles remains discreet or inaudible, bubilateral approach is necessary in secondary hyperparathy-
it is different if the lesion is bilateral or if the patient's roidism and MEN to perform a total or subtotal parathy-
profession depends on the use of his or her voice (e.groidectomy. Results and morbidity are the same as those of
singers). In a series of 80 dissections of the cervical plexusguthors using the transverse cervicotomy, but this approach
Caliot showed that the apex of the ansa cervicalis is abovis comfortable for the patient and allows total exploration of
or behind the omohyoid muscle in 85% of caéka long  the location through short incisions without bleeding, vis-
ansa is noted in 15% of cases but always close to the inferiareral contusions, or muscle lesion. It is an easy and secure
border of the muscle. Chhetri reported the same results in procedure even if the surgeon is not trained for this ap-
recent review of the literaturé.Caliot described a symmet- proach because it uses and respects the anatomy of the
rical appearance of the ansa cervicalis in only 12% ofcervical fasciae. It can be used without preoperative local-
cases! These anatomic results lead to following conclu-ization and intraoperative monitoring. But this approach
sions: could be also proposed for an unilateral exploration guided
by these methods and for the surgical treatment of the
recurrent hyperparathyroidism after a transverse cervi-
tomy.

. A T-shaped incision of the pretracheal layer of fascia is
generally more caudal than the apex of the loop.

. If the ansa cervicalis is a long one, it will be perfectly
shown and protected by this incision.

. The retractor that lifts the thyroid lobe inwardly and References
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