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THE IMPorTAnCE of AnAToMICAl STUDy To THE PErforMAnCE of SAfE THy-
roID SUrGEry (Abstract): Surgeons attempting thyroidectomy need to have a thorough knowl-
edge of embryology, surgical anatomy and variations of the thyroid gland in order to prevent 
surgical complications. Safe thyroid surgery requires an operative plan, based on anatomical steps 
which are fallowed in a logical order. Using the correct technique, the thyroid lobectomy and 
total thyroidectomy, can be performed with minimal risk of injury to the laryngeal nerves, and the 
parathyroid glands. Using “capsular dissection” and ligating the tertiary branches of the inferior 
thyroid artery on the gland surface, we can identify and preserve the external branches of the 
superior laryngeal nerves (Sln), the recurrent laryngeal nerves (rln) and the parathyroid 
glands,along with their blood supply. In this paper we describe the technique of total thyroidec-
tomy using capsular dissection, emphasizing on the importance of understanding the surgical 
anatomy of the thyroid gland. Key-words: CAPSUlAr DISSECTIon, ToTAl THyroIDEC-
ToMy, TErTIAry BrAnCHES of InfErIor THyroID ArTEry, rECUrrEnT lAryn-
GEAl nErvES, PArATHyroID GlAnDS

hISTORy
The central part of safe and effective thyroid 

surgery is thorough training in and understand-
ing of thyroid anatomy and pathology.

Theodor Billroth and Emil Theodor Kocher 
pioneered the surgical management of thyroid 
disease in the late 1800s. Their knowledge of 
thyroid physiology, the antisepsis practices and 
not the least their surgical techniques trans-
formed a life-threatening operation to one with 
acceptable morbidity (1,2).

When thyroidectomy became safe to per-
form, the specific complications of the proce-
dure could be addressed, including prevention 
of injury to the recurrent laryngeal nerves and 
avoidance of accidental injury to, or removal 
of, the parathyroid glands.

Halsted made the first description of the 
capsular dissection, he presented the ultradis-
section technique and the ligation of the tertiary 
branches of the thyroid arteries. He was recog-
nizing the role of the main blood supply of the 

parathyroid glands, played by the inferior thy-
roid arteries (3).

In 1973 Thompson et al. delineated the tech-
nique of capsular dissection by describing the 
development of a plane between the thyroid 
capsule and the inferior thyroid artery.

The recurrence rate of multinodular goiter 
and Graves’ disease in patients that underwent 
subtotal thyroidectomy was reported to be as 
high as 25% in some series. Another issue was 
the difficult management of thyroid replace-
ment therapy after subtotal thyroidectomy.This 
two problems addressed the issue of complete-
ness of resection and helped change in paradigm 
from subtotal to total thyroidectomy for benign 
diseases (4,5,6) . 

Surgical steps of the thyroidectomy, 
based on the anatomical landmarks
Total thyroid lobectomy (as distinct from 

nodulectomy or partial lobectomy) is the total 
extracapsular removal of one lobe and the isth-
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mus, leaving behind viable parathyroid glands 
and intact recurrent laryngeal and superior la-
ryngeal nerves. Total thyroidectomy (as distinct 
from near-total or subtotal thyroidectomy) is 
simply a matter of performing a total thyroid 
lobectomy on both sides during the same op-
eration. Each procedure should be performed 
with a specific “game plan” in mind, progress-
ing in a series of logical, orderly, anatomically 
based steps as follows (7).

Skin Incision
A minimal incision is made, two centimeters 

above the sternal notch between the medial bor-
ders of the sternocleidomastoid muscles.The 
width of the incision may need to be extended 
for large masses, or for a lateral lymph node 
removal (fig. 1).

Subplatysmal flaps  
Subcutaneous fat and Platysma are divided, 

and a subplatysmal dissection is made above 
the incision up to the level of the thyroid carti-

lage above, and the sternal notch, but remaining 
superficial to the anterior jugular veins (fig. 2).

Separating the Strap muscles and Expos-
ing the Anterior Surface of the Thyroid 
The fascia between the sternohyoid, omohy-

oid and sternothyroid muscles  is divided along 
the midline and the muscles retracted laterally. 
This is an avascular plane but care must be 
taken not to injure small veins crossing between 
the anterior jugular veins (fig. 3).

Identify the middle Thyroid Vein
The thyroid gland is rotated medially. The im-

portant vascular structure to identify is the middle 
thyroid vein, which is then ligated. This permits 
further mobilization of the gland and moving 
the bulk of the lobe out the wound (fig. 4.).

capsular dissection 
Careful dissection must take place in the space 

between the true and the surgical capsules, in 
a so called “holy plane”, dividing loose areolar 

fig. 1. Minimal skin incision

fig. 2. Subplatysma flap elevated
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tissue (fig. 5). The true thyroid capsule is tight-
ly adherent to the gland and sends fibrous sep-
tae in the parenchyma to the separate the gland 
in lobules.The surgical capsule as arising from 
the pretracheal layer of the cervical fascia, also 
containing connective fibers derived from the 
prevertebral layer of the cervical fascia. Poste-
riorly, the pretracheal layer of the cervical fas-
cia condenses and forms the ligament of Berry 
that suspends the thyroid lobes to the cricoid 
cartilage and the first two tracheal rings (8).

Identify the Superior Laryngeal Artery 
and the External Laryngeal Nerve
Identify the superior laryngeal artery as close 

to the superior pole of the thyroid parenchyma as 

possible. Great care should be taken while ligat-
ing the superior laryngeal artery so as to avoid 
injury to the external laryngeal nerve. In some 
patients the external branch of the superior 
laryngeal nerve lies on the anterior surface of 
the thyroid lobe (fig. 6).

Identify Superior 
Parathyroid Gland
The superior parathyroid gland is normally 

located in a posterior position, at the level of 
the upper two thirds of the thyroid and ap-
proximately 1 cm above the crossing point of 
the recurrent laryngeal nerve and the inferior 
thyroid artery. The gland must remain in situ 
with blood supply intact, this can be achieved 

fig. 3. Strap muscles retracted laterally, fascia 
white tissue between them.

fig. 4. Identifying the middle thyroid vein (MTv)

fig. 5. Medial rotation of the right thyroid lobe 
using capsular dissection technique. line-line of 

incision for capsular dissection. Arrow- loos 
areolar tissue in the space between the true 
capsule (TC) and the surgical capsule (SC).

surgical capsule of the thyroid gland

fig. 6. Sln Ext branch (Superior laryngeal 
nerve External Branch) STA (Superior Thyroid 

Artery) STvs (Superior Thyroid veins)
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fig. 7. Identifying superior parathyroid gland 
(SPG) and the ligation of the tertiary branches of 

the thyroid arteries

fig. 8. InferiorParathyroid 
Gland (IPG)

fig. 9. rln (recurrent laryngeal nerve), 
ZT (Zuckerkandl Tubercle), 

Bl (Berry ligament)
fig. 10. The image shows the incision and the 

removed thyroid gland, emphasizing the integrity 
of the thyroid capsule

 fig. 11. Thyroidectomy scar after 6months
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by and ligating the tertiary branches of the 
superior thyroid artery (fig. 7).

Identify the Inferior Parathyroid Gland 
The inferior parathyroid glands are normal-

ly located between the lower pole of the thyroid 
and the isthmus, most commonly on the anterior 
or the posterolateral surface of the lower pole 
of the thyroid (9). Care must be taken to pre-
serve it in situ and to avoid damaging its infe-
rior thyroid artery by ligating only the tertiary 
branches of the inferior thyroid artery (fig. 8).

Identify the Recurrent Laryngeal Nerve
The recurrent laryngeal nerve is located be-

tween the common carotid artery laterally, the 
oesophagus medially, and the inferior thyroid 
artery superiorly. The tubercle of Zuckerkandl 
is a constant landmark for the discovery and pres-
ervation of the recurrent laryngeal nerve (10). 
The nerve usually passes medial to the tubercle, 
between it and the mass of the gland or the tra-
chea. The Berry ligament is also considered an 
important landmark for the preservation of the 

recurrent laryngeal nerve and the parathyroid 
glands (11). The nerve is usually located medi-
ally or posterior to the ligament (fig. 9).

Removing the Thyroid Gland
(fig. 10 and fig. 11).

cONcLuSION
The technique of capsular dissection assures 

the safe encounter of the recurrent laryngeal 
nerve medial to the tubercle of Zuckerkandl 
and/or in the region of the ligament of Berry 
and the conservation of the blood supply to the 
parathyroid glands by ligating only tertiary 
branches on the capsule.

The overall incidence of permanent hypopar-
athyroidism requiring lifelong calcium supple-
mentation and that of permanent recurrent la-
ryngeal nerve paralysis is acceptably low using 
this thyroidecetomy technique,although its ra-
dicality.

Sound knowledge of anatomy and accurate 
surgical technique are the prerequisites of safe-
ty and efficiency in thyroid surgery

REfERENcES
 1. Thompson nW, olsen Wr, Hoffman Gl. The continuing development of the technique of thyroidec-

tomy. Surgery 1973 Jun; 73(6):913-27.
 2. Delbridge l. Total Thyroidectomy: the evolution of surgical technique. ANZ J Surg. 2003 Sep; 

73(9):761-8 
 3. Welbourne rB. The thyroid. In The History of Endocrine Surgery, Welbourn, r.B., editor, new york, 

Praeger, 1990, 19. 
 4. reeve TS, Delbridge l, Brady P, Crummer P, Smyth C. Secondary Thyroidectomy: a twenty-year 

experience. World J Surg. 1988 Aug; 12(4):449-53.
 5. limonard EJ, Bisschop PH, fliers E, nieveen van Dijkum EJ. Thyroid function after subtotal thy-

roidectomy in patients with Graves’ hyperthyroidism. Scientific World J. 2012; 2012:548796. 
 6. verhaert n, vander Poorten v, Delaere P, Bex M, Debruyne f. levothyroxine replacement therapy 

after thyroid surgery. B-ENT. 2006; 2(3):129-33.
 7. Bliss rD, Gauger PG, Delbridge lW. Surgeon’s aprproach to the thyroid gland : surgical anatomy 

and the importance of technique. World J Surg. 2000 Aug ; 24(8) :891-7
 8. fancy T, Gallagher D 3rd, Hornig JD. Surgical anatomy of the Thyroid and Parathyroid Glands. Oto-

laryngol Clin N Am. 2010 Apr; 43(2):221-7.
 9. Wang C. The anatomic basis of parathyroid surgery. Ann Surg. 1976 Mar;183(3):271-5 
 10. yun J-S, lee yS, Jung JJ, nam KH, Chung Wy, Chang HS, Park CS. The Zuckerkandl’s Tubercle: 

A Useful Anatomical landmark for Detecting both the recurrent laryngeal nerve and the Superior 
Parathyroid during Thyroid Surgery. Endocr J 2008 oct 20; 55(5):925-30.

 11. Berlin DD. The recurrent laryngeal nerves in total ablation of the normal thyroid gland. Surg Gynecol 
Obstet 1935; 60:19–26. 

* Corresponding author

Florin Filipoiu
e-mail: ffilipo58@yahoo.com


