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ABSTRACT
Objective: To describe the anatomic relationship of the recurrent laryngeal nerve and the 
inferior thyroid artery in adult cadavers in the Philippines and to compare the proportions of 
these anatomic relationships with those reported in the foreign literature.

Methods: 
Design:	 Descriptive, cross-sectional
Setting:	 University of the Philippines College of Medicine Anatomy Laboratory  
Subjects:  Fifty-four (54) preserved cadavers (108 sides) dissected within a period 
from June 2008 to Aug 2010. The anatomy and position of both the right and the left 
recurrent laryngeal nerves (RLN) and inferior thyroid arteries (ITA) were noted. The 
RLN was further classified into two variations: non-branching or branching prior to 
insertion at the cricothyroid joint under the inferior constrictor muscle.  The ITA was 
also classified into non-branching and branching.  The results were compared to two 
foreign studies using a Z-test for two proportions.

Results: Fifty four (54) cadavers (108 sides) were dissected. Among the cadavers, both the 
recurrent laryngeal nerves and inferior thyroid arteries had a maximum of two branches although 
both the RLNs and ITAs for both the right and left sides were mostly non-branching. The right 
side of one cadaver was noted to have both a branching RLN and a branching ITA. There were no 
non-recurrent laryngeal nerves seen among the 54 cadavers. 
For both left and right sides, the RLN was mostly dorsal to the ITA. Branching RLNs was mostly 
dorsal to a non-branching ITAs. Most of the non-branching RLNs were dorsal to the ITAs. Non-
branching RLNs were usually dorsal to the ITA. 
The local patterns of the course of the RLN in relation to the ITA approximates those of Chinese 
where there is predominance of the RLN dorsal to the ITA but differs from those of Brazilians 
where the RLN is usually between ITA branches.  

Conclusion: There are multiple anatomical variations regarding the relationship of the RLN and 
the ITA. The anatomic variation among Asians may be different from Brazilians. The surgeon’s 
knowledge of the possible various configurations of the RLN and ITA should be able to help in 
identification and preservation of the RLN and prevention of complications in thyroid surgery. 
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A surgeon’s knowledge of surgical anatomy and its variations is 
essential to prevent complications in any thyroid surgery. Modern 
technology has tried to minimize these problems but many patients 
still suffer recurrent laryngeal nerve complications which may include 
dysphonia, aspiration and even difficulty in breathing. A study of 
624 thyroidectomy patients with 1076 nerves at risk by Steurer et al. 
showed 2.4% had temporary RLN palsy and 0.3% had permanent RLN 
paralysis.1

There are several surgical landmarks used to locate the recurrent 
laryngeal nerve such as the RLN triangle described by Lore et al. 
which is bounded by the trachea / esophagus, the carotid artery / 
internal jugular vein and the inferior thyroid pole.2 A study by Uen et 
al. found the RLN to be within 3mm of Berry’s ligament with no nerve 
penetrating the ligament.3 The inferior cornu of the thyroid cartilage 
is also a landmark which indicates the point of entry of the nerve into 
the larynx.4  Identification of  Zuckerkandl’s tubercle is also important 
because it shows relations with the branches of the inferior thyroid 
artery and recurrent laryngeal nerve.5,6

A number of studies have established the relationship of the 
recurrent laryngeal nerve and the inferior thyroid artery. However, we 
do not know of any local study regarding the topic. This study aims to 
describe the anatomic relationship of the recurrent laryngeal nerve and 
the inferior thyroid artery in cadavers in the Philippines and to compare 
the proportions of these anatomic relationships with those reported in 
the foreign literature.

METHODS
Fifty-four preserved cadavers (108 sides) in the University of the 

Philippines College of Medicine Anatomy Laboratory were dissected 
from  the period of June 2008 to August 2010.  Two anatomists 

Figure 1. RLN ventral to ITA

Figure 2. RLN dorsal to ITA.

Figure 3. RLN between branches of ITA

Figure 4. Branching RLN dorsal to ITA
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RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

Table 2. Course of the Recurrent Laryngeal Nerve in relation to the Inferior thyroid 
artery:

Pattern Right
N(%)

Left
N(%)

RLN ventral to the ITA
RLN dorsal to ITA

RLN between branches of ITA
TOTAL

12 (22.2)
39 (72.2)

3 (5.6)
54 (100)

20 (37.0)
25 (46.3)

9 (16.7)
54 (100)

RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

Pattern
Non-branching ITA

Right
N(%)

Left
N(%)

Branching RLN ventral to the ITA
 Branching RLN dorsal to ITA

Branching RLN between 
branches of ITA

Non branching RLN
TOTAL

2 (3.7)
2 (3.7)
0 (0)

50 (92.6)
54 (100)

1(1.9)
5 (9.3)
0 (0)

48 (88.8)
54 (100)

Table 3.  Relationship of branching RLN and non- branching ITA

performed the dissection. Medical histories and causes of death were 
unknown to the investigators. The anatomy and relationship of both 
the right and the left recurrent laryngeal nerves (RLN) and inferior 
thyroid arteries (ITA) were noted.

The RLN was classified into two variations: non-branching or 
branching prior to insertion at the cricothyroid joint under the inferior 
constrictor muscle. The ITA was also classified into non-branching 
and branching. The anatomical relationship of the RLN and ITA were 
classified into three types: the RLN was ventral to the ITA (Figure 1), RLN 
dorsal to the ITA (Figure 2) or RLN between branches of the ITA (Figure 
3).

The results obtained were compared to the studies by Campos et al. 
of Brazil 7 and  Uen et al. of China 3 using the Z Test for Two Proportions 
with the confidence level set at 95% and level of significance at <0.05. 

RESULTS
Among the 54 cadavers, both the recurrent laryngeal nerves and 

inferior thyroid arteries had a maximum of two branches although 
both the RLNs and ITAs for both the right and left sides were mostly 
non-branching. The right side of one cadaver was noted to have both 
a branching RLN and a branching ITA. Table 1 shows the proportion of 
branching laryngeal nerves and inferior thyroid arteries. There were no 
non-recurrent laryngeal nerves seen among the 54 cadavers. 

Table 2 shows the course of the RLN in relation to the ITA. For both 
left and right sides, the RLN was mostly dorsal to the ITA.

Table 3 shows the relationship of the branching RLNs and non-
branching ITAs. A branching RLN was mostly dorsal to a non-branching 
ITA. (Figure 4)

Table 4 shows the relationship of non-branching RLNs and non-
branching ITAs. Most of the non-branching RLN were dorsal to the non 
branching ITA. (Figure 2)

 Table 5 shows the relationship of non-branching RLNs and a 
branching ITA. Most of the non-branching RLNs were dorsal to the 
branching ITA. It is important to note that in 10.19% the RLN coursed 
between the branches of the ITA.

Tables 6 and 7 compare the results of the present study with those 
of Uen and Campos. Campos et al. 7 dissected 76 cadavers and yielded 
results shown in Table 6. All p values from the Z test for two proportions 
were more than the level of significance of 0.05. 

Uen et al. 3dissected 60 cadavers with results shown in Table 7. The 
p values of the RLN between branches of the ITA on the right and RLN 
dorsal to ITA on the left were below the level of significance of 0.05. The 
rest of the p values were more than the level of significance of 0.05. 

Table 1. Proportion of branching of recurrent laryngeal nerve and inferior thyroid 
artery.

Right side Left side

Recurrent 
Laryngeal 

Nerve

Inferior 
Thyroid 
Artery

Non-
branching

N(%)

45 (83)

29 (54)

Non-
branching

N(%)

47 (87)

31 (57)

Branching 
in 2

N(%)

9 (17)

25 (46)

Branching 
in 2

N(%)

7 (13)

23 (43)

Total
N(%)

54 (100)

54 (100)

Total
N(%)

54 (100)

54 (100)

RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

Pattern
Non-branching ITA

Right
N(%)

Left
N(%)

Non branching RLN ventral 
to the ITA

Non branching RLN dorsal to ITA
Non branching RLN between 

branches of ITA
Branching RLN

TOTAL

3 (5.6)

21(38.9)
0 (0)

30 (55.6)
54 (100)

9 (16.7)

11 (20.4)
1 (1.9)

33 (61.1)
54 (100)

Table 4. Relationship of non-branching RLN and non-branching ITA
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RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

Pattern
Branching ITA

Right
N(%)

Left
N(%)

Non branching RLN ventral to 
the ITA

Non branching RLN dorsal to ITA
Non branching RLN between 

branches of ITA
Branching RLN

TOTAL

4 (7.4)

13 (24.1)
3 (5.6)

20 (37.0)
54 (100)

8 (14.8)

6 (11.1)
8 (14.8)

32 (59.3)
54 (100)

Table 5. Relationship of  non-branching RLN and a branching ITA DISCUSSION
In the present study, 14.8% of the RLNs on either side were noted to 

branch in two prior to insertion in the cricothyroid junction. This study 
also found that 44.4% of the ITA branched in two. (Table 1) This situation 
could be very difficult and crucial for the surgeon and this may have 
a higher likelihood of nerve injury if the surgeon is not aware of the 
branching variations of the ITA and the RLN. 

In this study, the RLN was frequently found dorsal to the ITA whereas 
the study of Campos et al.7 found the RLN more frequently between 
branches of the ITA. This difference was true for both right and left 
sides, and was statistically significant.  Uen et al.3 noted the RLN more 
frequently passed between the ITA branches on the left side, but not 
the right. Again, the difference in proportions between their findings 
and those of this study was statistically significant.

Recurrent laryngeal nerve injury is a very disturbing complication 
of any thyroid surgery. It has psychosocial and functional impact and 
greatly affects quality of life especially among those who are highly 
dependent on the use of voice. 8 The incidence may vary among 
countries, surgeons and specific types of thyroid surgery done and the 
type of thyroid disease. 5

A meta-analysis by Schulte et al. 5 noted permanent recurrent 
laryngeal nerve palsy in 999 out of 28,957 post thyroid surgery patients 
(3.5%). However, studies they reviewed from the year 1997 onwards 
showed a marked decrease in permanent recurrent laryngeal nerve 
palsy to 114 out of 14,687 (0.7%). This may reflect improvement in the 
technique of recurrent laryngeal nerve preservation or better awareness 
of the variable anatomy. 

Numerous techniques have been described for preservation of the 
recurrent laryngeal nerve during thyroid surgery. Nerve-monitoring 
techniques include the use of intramuscular electromyography (EMG) 
and palpation of the cricothyroid after stimulation of the nerve with a 
disposable stimulator. 9

Dralle et al. 10 compared the outcomes of intra-operative nerve 
monitoring (IONM) versus visual nerve identification and concluded 
that the difference was not statistically significant. They also compared 
the outcomes of intra-operative nerve monitoring on top of visual 
nerve identification versus visual nerve identification alone. Again, they 
concluded that IONM on top of visual nerve identification did not lower 
the incidence of recurrent laryngeal nerve palsy.

Thomusch et al. 11 analysed the postoperative RLN palsy rate in 
thyroid surgeries using IONM versus visual identification of the RLN. 

Table 6. Comparison of proportions of the values from this study compared to the 
studies of Campos et al. 7

*Level of Significance P<0.05
RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

Pattern
P ValueCampos7

N = 76
Present 

Study
N = 54

RLN ventral to the ITA
RLN dorsal to ITA

RLN between branches of ITA
RLN ventral to the ITA

RLN dorsal to ITA
RLN between branches of ITA

0.1
4.3
3.6
0.3
3.8
4.6

38.0%
11.3%
49.3%
18.1%
37.1%
44.5%

37.0%
46.3%
16.7%
22.2%
72.2%
5.6%Pa

tte
rn

Pa
tte

rn

*Level of Significance P<0.05
RLN – Recurrent Laryngeal Nerve ; ITA – Inferior thyroid artery; N – Number of subjects

P ValueUen5

N = 60
Present 

Study
N = 54

RLN ventral to the ITA
RLN dorsal to ITA

RLN between branches of ITA
RLN ventral to the ITA

RLN dorsal to ITA
RLN between branches of ITA

1.8
1.5
-0.1
1.8
0.0
2.2

20%
61.6%
18.4%
8.3%
70%

21.7%

37.0%
46.3%
16.7%
22.2%
72.2%
5.6%

Table 7. Comparison of proportions of the values from this study compared to the 
studies of Uen et al.5

Pa
tte

rn
Pa

tte
rn

The local patterns of the course of the RLN in relation to the ITA 
approximated those of Chinese where there is a predominance of the 
RLN dorsal to the ITA, but differs from Brazilians where the RLN is usually 
between ITA branches.  
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The use of IONM significantly decreased the early RLN palsy rate (3.3%) 
versus visual identification (4.9%). However, IONM showed only a slight 
advantage over visual identification on the permanent RLN palsy rate 
(0.7% versus 0.9%) which was not statistically significant. 

The gold standard for preservation of the recurrent laryngeal nerve 
during thyroid surgery is still visual anatomical identification. Proper 
dissection and anatomical identification of the RLN and all its branches 
is very important prior to the clamping of the ITA and all its branches. 
Other techniques which aim to preserve the RLN may be used only as an 
adjunct to the gold standard. In a setting where advances in technology 
are not readily available, the surgeon must be knowledgeable about 
the variations in the neurovascular anatomy of the thyroid gland to 
prevent complications of surgery. 


