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Abstract 

A cecum-like protrusion of the pharynx (the laryngeal cecum or vestibular recess 

(VR)) develops immediately anterior to the laryngeal part of the respiratory 

diverticulum. An expansion of the VR has been well described, whereas the fate 

of the diverticulum is still obscure, although its pharyngeal opening corresponds 

to the glottis. We observed sagittal sections of 10 embryos (5 specimens at 5-6 

weeks and another 5 at 7-8 weeks) and 8 fetuses at 25-30 weeks. At 5-6 weeks, 

a lumen of the laryngeal part of the respiratory diverticulum appeared, and 

subsequently the VR opened into the epithelial lamina. Because of this discrete 

separation, it seemed unlikely that the pharyngeal pouches contributed to the 

laryngeal epithelium. At 6-7 weeks, the VR exhibited a high boot-shaped lumen 

with canalization to the diverticular lumen at the level of the cricoid cartilage. 

Thus, in a midline area between the bilateral arytenoid cartilages, double 

laryngeal lumina were evident, separated by the thick midline epithelial lamina. 

At 25-30 weeks, the inferior part of the VR lumen had become enlarged due to 

destruction of the epithelial lamina along the arytenoid and corniculate cartilages. 

In contrast, candidates for the initial diverticular lumen remained as epithelial 

slits in the anterosuperior side of the transverse arytenoid muscle. Therefore, the 



final anterior and lateral laryngeal walls seemed to originate from the VR with 

canalization, in contrast to the part of the posterior wall derived from the initial 

diverticular wall.  

Keywords: respiratory diverticulum, laryngeal cecum, vestibular recess, 

laryngeal ventricle, pharyngeal pouch, human embryo.  
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Introduction 

 In the embryonic larynx, the laryngeal cecum1, sometimes referred to as 

the vestibular recess2, is a distinct structure protruding inferiorly from the anterior 

pharyngeal wall near the fourth pharyngeal pouch. It develops later than the 

respiratory diverticulum. Keibel and Mall3 published a series of diagrams 

showing sequential changes in this structure without any accompanying 

explanation (Fig. 1): these diagrams suggested that the laryngeal cecum may 

temporally open to the trachea to provide the so-called vestribulotracheal canal. 

Thus, the term “vestibular recess” (VR)” seems to be suitable for the laryngeal 

cecum. During development of the larynx, two openings of the future laryngeal 

cavity to the pharynx are present: one is for the vestibular recess (VR) and the 

other corresponds to the laryngeal part of the respiratory diverticulum, or the 

so-called pharyngotracheal duct (Initial phase in Fig. 2). Since the transverse 

arytenoid muscle develops at the posterior margin, the pharyngeal opening of 

the diverticulum corresponds to the future glottis.1 The VR and the laryngeal part 

of the diverticulum are tightly and extensively connected by a thick epithelial 

lamina until 7 weeks, or Carnegie stage 21, and the diverticular lumen is 

embedded in the actively expanding epithelial structure.1,2,4,5 Therefore, it seems 
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difficult to trace the fate of the initial laryngeal lumen from the respiratory 

diverticulum, especially in horizontal sections. 

 There are three likely scenarios to explain the change from a double 

laryngeal lumina to a final single lumen (Fig. 2): 1) the entire VR remains in 

exchange of closure of the uppermost part of the diverticulum (Scenario A); 2) 

the initial diverticular lumen remains in exchange of closure of the upper part of 

the VR (Scenario B); 3) both the VR and diverticulum remain, fusing together to 

provide a final laryngeal lumen due to degeneration of the epithelial lamina. 

Therefore, scenarios A and B require canalization between the VR and 

diverticulum (i.e., an opening of the vestribulotracheal canal). Zaw-Tun and 

Burdi1 ruled out formation of the vestribulotracheal canal and postulated a 

scheme similar to scenario C, despite the fact that their limited sagittal sections 

demonstrated a canalization candidate. Viejo et al2 seemed to consider that the 

entire supraglottic larynx is derived from the VR without any contribution of the 

diverticular lumen, thus apparently corresponding to scenario A. 

In addition to the above three scenarios, if pronounced inferior migration 

and absorption of the VR occurs so that the initial opening migrates in far 

inferiorly, it seems likely that the anterior wall of the larynx could develop from 



3 

 

the VR, in contrast to the posterior wall derived from the respiratory diverticulum. 

According to our interpretation of the detailed 3-D reconstruction provided by 

Viejo et al2 on the basis of horizontal sections, small lumina separated by and 

embedded in the epithelial lamina of the embryonic larynx were not 

discriminated. Conversely, any clear demonstration of changes in the laryngeal 

cavity would seem to require sagittal sections. Accordingly, using sagittal 

sections of human embryos and fetuses, the aim of the present study was to 

demonstrate whether switching of the upper laryngeal cavity from the respiratory 

diverticulum to the VR occurs. 

 

 

Materials and Methods 

 The study was performed in accordance with the provisions of the 

Declaration of Helsinki 1995 (as revised in Edinburgh 2000). We used 10 

embryos and 8 fetuses. Five embryos had a crown-rump length (CRL) of 

8-12 mm (approximately 5-6 weeks; Carnegie stage 16-17) and the other 

five had a CRL of 25-35 mm (approximately 7-8 weeks; stage 22-23. Serial 

sagittal paraffin sections of 10 embryos (hematoxylin and eosin or silver 
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staining) were part of the large collection kept at the Embryology Institute, 

Universidad Complutense, Madrid, and were products of miscarriages and 

ectopic pregnancies managed at the Department of Obstetrics at the 

university. The study protocol was approved by our university ethics 

committee (No. B08/374). We had no information on the status of 

pregnancy or family history in relation to the specimens.  

 Sagittal sections (hematoxylin and eosin or silver staining) of 8 

fetuses (180-240 mm; approximately 25-30 weeks) had been prepared for 

our previous study.6 With the agreement of the families concerned, these 

fetuses had been donated to the Department of Anatomy, Chonbuk 

National University, Korea, and one of the authors (BH Cho) had obtained 

approval for their use in research from the university ethics committee. The 

fetuses had been obtained by induced abortions, after which each of the 

mothers had been personally informed by an obstetrician about the 

possibility of fetal donation for research: no attempt was made to actively 

encourage donation. The donated fetuses were fixed in 10% w/w formalin 

solution and stocked in the same solution for more than 3 months. After 

trimming of the tissue mass including the tongue and larynx (30x20x20 
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mm), the specimens were decalcified in EDTA solution at 4°C during 3 

days (0.5 mol/L, pH 7.5; Decalcifying solution B, Wako, Tokyo). Because of 

randomization of the specimen numbering, it was not possible to trace any 

of the families concerned. 

 

 

Results 

Embryologic Anatomical Terms 

Several terms for the embryonic laryngeal cavity other than the 

respiratory diverticulum, such as the primitive laryngopharynx, laryngotracheal 

sulcus, pharyngoglottic duct and pharyngotracheal duct1,5, are not used in the 

present communication. Instead, in order to distinguish between the VR and the 

respiratory diverticulum, we use a single term, “diverticular lumen” (or DIV, as 

abbreviated in the figures). Similarly, we do not use the term “vestibulotracheal 

duct” for canalization between the VR and the diverticular lumen at the cricoid 

level, and instead used the simple term “canalization”.  

Observations of embryos at approximately 5-6 weeks 

 Sagittal sections at 5 weeks demonstrated the second-fourth pouches 
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as slits or sulci within a long, bulky tissue mass extending from the paravertebral 

mesenchyme to the tongue (Fig. 3). In a single specimen, the lateral or inferior 

end of the fourth pouch carried a short branch extending inferiorly, i.e., a 

probable fifth pouch (Fig. 3E). However, this probable fifth pouch was separated 

laterally from the midline laryngeal structures. A connection between the fourth 

pouch and the ectoderm was easily discernible in sagittal sections (Fig. 3B). 

Medial to the nodosa ganglion and postero-inferior to the fourth pouch, the 

arytenoid swelling was identified as a pair of tight mesenchymal cell clusters 

immediately inferior to the fourth pouch (Fig. 3C-G). The VR was directed along 

an oblique axis similar to the upper pharynx (i.e., from an anterosuperior site to a 

postero-inferior site). The VR was almost entirely occupied by the epithelial 

lamina along the midline between the bilateral arytenoid swellings (Fig. 3JK). 

The diverticular lumen was clearly evident, extending along most of the 

superior-inferior axis near the pharyngeal opening, but after a short course it 

changed direction toward the trachea (Figs. 3MN). Thus, the VR and the upper 

part of the diverticular lumen joined at almost a right angle. The thyroid gland 

anlage was evident anterior or superior to the fourth arch artery. The epithelial 

lamina of the VR was located posterior to the bulbus cordis of the heart. None of 
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the specimens at 5 weeks exhibited the epiglottis, the hyoid body or the 

laryngeal cartilages. Therefore, a lumen for the laryngeal part of the respiratory 

diverticulum appeared first, and consequently the VR was likely to open. 

Observations of embryos and fetuses at approximately 7-8 weeks 

 According to the nearby location of the transverse arytenoid muscle 

(Figs. 4 and 5), the upper opening to the diverticular lumen corresponded to the 

level of the future glottis or slightly higher. The future glottis was located at the 

level of the occipital condyle or atlas. The epiglottis was also identified in these 

specimens. Thus in the midline area between the bilateral arytenoid cartilages, 

the supraglottic region was occupied by the lumen of the VR, whose shape 

resembled that of a long boot (a long lumen with an angulated ankle and foot). In 

contrast, the laryngeal lumen initially originating from the respiratory diverticulum 

was mostly obliterated in 3 specimens (Fig. 4BF) and fully opened in 2 

specimens (Fig. 5DE). An epithelial lamina containing a number of vesicles 

suggested a process of obliteration (Fig. 4BE). Being morphologically similar to 

the obliteration of the posteriorly located diverticular lumen, the anteriorly located 

VR always showed accompanying vacuolization at the inferior end. Thus the VR 

was almost open to the trachea due to canalization toward the diverticular lumen 
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surrounded by the cricoid cartilage (Figs. 4CD and 5DE). In the midline epithelial 

lamina, a cell condensation for the future corniculate cartilage appeared (Fig. 

5IJ). Lateral to the area of vacuolization and canalization, the VR further 

extended laterally to form a thin duct between the posteriorly located arytenoid 

cartilage and anteriorly located thyroid cartilage (Fig. 5AB). The thyroid gland, 

comprising multiple follicles, was seen at its final position immediately below the 

cricoid cartilage, with the thymus present below the gland. Consequently, at 7-8 

weeks, two laryngeal lumina were present. One corresponded to the 

well-developed VR that had started canalization toward the trachea, while the 

other, corresponding to the laryngeal part of the respiratory diverticulum, was in 

the process of degeneration. Both lumina were embedded in, and separated by, 

a thick epithelial lamina.  

Observations of embryos and fetuses at approximately 25-30 weeks 

The VR morphology remained unchanged at its superior aspect from 

earlier embryos, and a narrow and deep slit still remained on the posterior side 

of the developing epiglottic cartilage (Fig. 6A). However, the VR lumen was 

enlarged at its inferior aspect because most of the midline epithelial lamina had 

become fragmented and/or lost along the arytenoid and corniculate cartilages 
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(Fig. 6B-D). The amount of residual epithelial tissue in the midline area at this 

stage varied between specimens. Posterior tissues remained on the superior 

side of the transverse arytenoid muscle in 3 specimens (Fig. 6DE) but were lost 

in the other 5 specimens. The corniculate cartilage was as large as the arytenoid 

cartilage, and the former was located superomedially to the latter without being 

articulated. The vestibular and vocal folds were identified as thick epithelial folds 

on the superior and inferior sides of the inferior end of the VR (i.e., the ventricle), 

respectively. A probable initial diverticular lumen remained as 2-3 slits of 

epithelial tissue anterosuperior to the transverse arytenoid muscle. The 

crico-arytenoid joint possessed a narrow cavity in 5 of 8 specimens, but the 

cricothyroid joint still showed no further development in any of 8 specimens. In 

addition, the lower opening of the VR resulting from canalization was enlarged at 

the glottic level to provide a major part of the final laryngeal cavity, while the 

epithelial lamina including the initial diverticulum underwent degeneration to 

provide the supraglottic larynx. Finally, the cuneiform cartilage, an integral part 

of the future aryepiglottic fold, was not yet evident at the inferior side of the 

epiglottic cartilage.  
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Discussion 

 The present observations of sagittal sections revealed that 1) a lumen of 

the laryngeal part of the initial respiratory diverticulum (i.e., the pharyngotracheal 

duct) appeared first, and that subsequently the VR opened; 2) two laryngeal 

lumina were present, one corresponding to the VR with later canalization at its 

inferior extent (i.e., formation of the vestibulotracheal duct) and the other 

corresponding to the initial, proximal laryngeal lumen from the respiratory 

diverticulum; and 3) the diverticular lumen as well as its associated thick 

epithelial lamina regressed to form the large lumen of the supraglottic larynx. 

Degeneration of the midline epithelial lamina occurred, facilitating canalization of 

the vestibulotracheal duct adjacent to the corniculate and arytenoid cartilages. 

The arytenoid swellings, i.e., a pair of large and tight mesenchymal tissue 

masses, finally regressed except for those parts that developed into the 

corniculate and arytenoid cartilages. Müller et al7 ruled out destruction of the 

epithelial lamina, and Viejo et al2 also were of the opinion that continuous growth 

and active proliferation occurred. However, canalization of the VR in our 

specimens required cell death, and the presence of vacuolization suggested 
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mode of airway development instead of just continuous growth and proliferation. 

The contribution of the initial respiratory diverticulum to the laryngeal 

lumen seemed to be limited to its inferior part surrounding the cricoid cartilage 

(i.e., the infraglottic larynx). In the supraglottic larynx, the anterior and lateral 

parts seemed to originate from the VR and its associated canalization, excepting 

a part of the posterior wall originating from the initial diverticular wall. During 

degeneration of the epithelial lamina, the corniculate cartilage would likely 

protect the superior aspect of the transverse arytenoid muscle. In sagittal 

sections after 7 weeks, the transverse arytenoid muscle indicated the site of the 

future glottis, as Zaw-Tun and Burdi1 had reported. In fact, in the present figures, 

we have labeled the initial opening of the respiratory diverticulum “GL” (glottis). 

However, most parts of the final glottis (or vocal fold) did not appear to originate 

from the diverticular wall but from the VR and/or vestibulotracheal duct through 

canalization. Although in the Introduction we have postulated 3 scenarios for 

supraglottic and glottic development (Fig. 2), we conclude that the 

developmental process actually involves a combination of scenarios A and C. 

Thus, after closure of the proximal diverticular lumen, the epithelial lamina 

interposed between the VR and the closed diverticular lumen is lost. 
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The VR has sometimes been identified as either the fifth or fourth 

pharyngeal pouch8,9,10. In fact, some theories have advocated that the laryngeal 

ventricle originates from the fifth or fourth pouch (reviewed by Keibel and Mall3). 

The fifth or fourth pouch was shaped like a high boot in horizontal or frontal 

sections, while the VR showed a similar shape in sagittal sections. The pouches 

disappeared at stage 17, or 6 weeks, while the VR lumen became evident at 

stage 19, or 7 weeks2. Although they did not consider the pouch and VR to be 

identical, Zaw-Tun and Burdi1 described the fourth pouch as protruding laterally 

from the uppermost lateral wall of the VR. In contrast to these classical 

descriptions, Viejo et al2 considered the VR to be a newly developed midline 

structure originating from the primitive pharyngeal wall between the third and 

fourth pouches. Notably, one supportive observation by Viejo et al2 was that the 

existence of a fifth pouch was ruled out. According to our observations, including 

that shown in the present Fig. 3, the fifth pharyngeal pouch is likely to be a 

variation of overall embryological development. However, the lower pharyngeal 

pouches were always located lateral to the VR with no epithelial connection 

between the VR and either pouch. 

In congenital laryngeal atresia, a slit-like communication remains 
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between the vestibule and trachea, always on the posterior side of the 

arytenoid.11 This slit most likely corresponds to the initial diverticular lumen, 

without any contribution of the anteriorly located epithelial lamina. Hyperplasia of 

the cuneiform cartilage causes major types of laryngomalacia.11 This pathology, 

corresponding to the morphology at 25-30 weeks, also seems to be caused by 

failure of the epithelial lamina to undergo growth arrest. In addition, de Campos 

et al12 have recently provided quantitative data on the human fetal laryngeal 

muscles at 25 weeks. However, it is unclear how such evaluation can be made 

at such an early stage before establishment of the final laryngeal cavity and the 

laryngeal joints. 

 

Conclusion 

We examined sagittal sections of 15 human embryos and 8 fetuses to 

study the development of the laryngeal airway. Specifically we studied the fate of 

the vestibular recess and the proximal respiratory diverticulum and their 

contributions to final laryngeal development. We conclude that 

1) it is unlikely that the pharyngeal pouches contribute to the laryngeal 

epithelium; 
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2) the final anterior and lateral laryngeal walls seem to originate from the 

laryngeal vestibular recess with canalization; and 

3) part of the posterior laryngeal wall is derived from the initial diverticular wall. 

Thus the laryngeal cavity appears to "switch" from the respiratory diverticulum to 

the vestibular recess during early human development." 
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Figure 1. Schematic drawings of the vestibular recess or laryngeal cecum: 

modified from Keibel and Mall (1912).  

The vestibular recess or laryngeal cecum protrudes antero-inferiorly from a site 

immediately anterior to the opening of the respirator diverticulum or trachea (TR) 

to the pharynx. A temporary communication of the cecum with the trachea are 

suggested in panels A and B. DIV, initial laryngeal lumen from the respiratory 

diverticulum; ES, esophagus.  

 

Figure 2. Schematic drawings of double laryngeal lumens and our hypothesized 

developmental scenarios in human embryos and fetuses.   

Initial phase displays a morphology at 5-8 weeks in which double openings of 

the future laryngeal cavity to the pharynx are present: one (open star) is for the 

vestibular recess (VR) or the laryngeal cecum (LX cecum) and another (filled 

star) corresponds to the uppermost part of the respiratory diverticulum (DIV). 

The transverse arytenoid muscle (TAM) develops at the posterior margin of the 

opening of the respiratory diverticulum. The VR and diverticulum are tightly and 

widely connected by a thick epithelial lamina (EL). In Scenario A, the entire part 

of the VR remains in exchange of closure of the initial laryngeal lumen from the 



18 

 

respiratory diverticulum (DIV closed). In Scenario B, the initial laryngeal lumen 

from the respiratory diverticulum remains in exchange of closure of the upper 

part of the VR. In Scenario C, both the VR and the DIV remain and they fuse to 

provide a common laryngeal lumen due to degeneration of a wide, interposed 

epithelial tissue (EL lost). CC, cricoid cartilage; DIV, initial laryngeal lumen from 

the respiratory diverticulum; EP, epiglottis; ES, esophagus; TR, trachea.  

 

Figure 3. Topographical anatomy of the pharyngeal pouches seen in sagittal 

sections of an 8-mm-CRL embryo (Carnegie stage 16).  

Panels A and L display lateral sites of the body, while panels I and J show the 

midline area. Intervals between panels are 0.1 mm (A-B, B-C), 0.05 mm (C-D, 

D-E, E-F, F-G, G-H), 0.1 mm (H-I), 0.05 mm (I-J, J-K) and 0.2 mm (K-L). Panel A 

includes the glossopharyngeal and vagus nerves (IX-X) as well as the nodosa 

ganglion (NG). Panel B includes the hypoglossal nerve (XII). The fourth 

pharyngeal pouch (PP4) is connected with the ectoderm in panel B. A possibility 

of the fifth pouch (star in panel E) protrudes inferiorly from the fourth pouch. The 

arytenoid swelling (AS) is seen postero-inferior to the fourth pouch, and the 

epithelial lamina (EL) containing the vestibular recess (VR) appears in the 
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medial side of the arytenoid swelling and lower pharyngeal pouches. The 

centers of panels J and K are shown at higher magnification (panels M and N). 

BC, bulbus cordis; DIV, initial laryngeal lumen from the respiratory diverticulum; 

DV, ductus venosus; ES, esophagus; GL, future glottis; H, heart; L, liver; LSVH, 

left sinus venosus horn; LX, future infraglottic laryngeal cavity; PA4, fourth 

pharyngeal arch artery; PP3, third pharyngeal pouch; ST, stomach; T, tongue; 

TGA, thyroid gland anlage; TR, trachea.   

 

Figure 4. Vestibular recess and the upper part of the respiratory diverticulum at 7 

weeks (Carnegie stage 22). 

Almost midsagittal sections. Panels A-C (CRL 27 mm) and Panels D-F (CRL 28 

mm) display different specimens. Intervals between panels are 0.1 mm. The 

vestibular recess (VR) or pharyngeal cecum carries a pedal-like inferior end 

(panels A-C). Vacuolization occurs in the epithelial lamina (EL) to close the initial 

laryngeal lumen from the respiratory diverticulum (DIV; panels B, C, E and F). 

Tissue degeneration also occurs to make lower canalization of the VR (arrow in 

panels C and D): in panel D, the VR is almost open (arrow) to the trachea (TR) 

due to the canalization. The future glottis (GL) is identified according to its 
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topographical relationship with the transverse arytenoid muscle (TAM, panels E 

and F). The arytenoid cartilage starts development in the lateral side of these 

panels (not shown). All panels are prepared at the same magnification (scale bar 

in panel A, 1 mm). AX, axis of the vertebra; CC, cricoid cartilage; CL, clavicle; 

DIV, initial laryngeal lumen from the respiratory diverticulum; EP, epiglottis; ES, 

esophagus; HB, hyoid body; NC, notochord; OC, occipital condyle; T, tongue; 

TC, thyroid cartilage; TG, thyroid gland; TH, thymus.   

 

Figure 5. Vestibular recess and the upper part of the respiratory diverticulum at 8 

weeks (CRL 35 mm; Carnegie stage 23). 

Sagittal sections. Panels A and H represent lateral sites of the body, while 

panels D and E show the midline area. Intervals between panels are 0.3 mm 

(A-B, B-C and C-D), 0.2 mm (D-E and E-F), 0.1 mm (F-G) and 0.2 mm (G-H). 

Panels I and J are higher magnification views of panel F and its adjacent section, 

respectively. The vestibular recess (VR) or pharyngeal cecum displays a high 

boots-like shape (panels C-E). The end of the boot provides a tube-like lateral 

protrusion (black star in panels A and B). Vacuolization occurs in the epithelial 

lamina (EL) along the initial laryngeal lumen from the respiratory diverticulum 
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(DIV; panels D-F): this vacuolization appears to connect the lumen to the VR 

(arrowheads in panels I and J). Canalization occurs at the inferior end of the VR 

(arrow in panels D and E). Asterisk in panels I and J indicates the area of the 

future corniculate cartilage. The future glottis (GL) is identified according to its 

topographical relationship with the transverse arytenoid muscle (TAM, panels 

D-G). Panels A-H or panels I and J are prepared at the same magnification 

(scale bar, 1 mm in panels A and I). AC, arytenoid cartilage; AO, aorta; AX, axis 

of the vertebra; CC, cricoid cartilage; CL, clavicle; DIV, initial laryngeal lumen 

from the respiratory diverticulum; EP, epiglottis; ES, esophagus; GH&LH, 

greater and lesser horns of the hyoid; H, heart; HB, hyoid body; MC, Meckel’s 

cartilage; OC, occipital condyle; P, palate; PCAM, posterior cricoarytenoid 

muscle; T, tongue; TC, thyroid cartilage; TG, thyroid gland; TH, thymus; 

TR,.trachea.   

 

Figure 6. Inferior expansion of the vestibular recess and degeneration of the 

epithelial lamina to provide the supraglottic laryngeal lumen at 25 weeks (CRL 

190 mm). 

Sagittal sections. Panel A represents the midline site of the body, while panel E 
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shows the lateral site. Intervals between panels are 1 mm (A-B, B-C and C-D) 

and 1.5 mm (D-E). The vestibular recess (VR) or pharyngeal cecum maintains 

the high boots-like shape (panels A and D), but due to wide canalization at the 

lower part of the VR (arrows in panels A-D), it provides a major part of the 

laryngeal lumen. The epithelial lamina (EL with parenthesis) is now a loose 

tissue around the corniculate and arytenoid cartilages (CO, AC). In superior side 

of the transverse arytenoid muscle (TAM), candidates of the initial laryngeal 

lumen from the respiratory diverticulum are identified as spits of the midline 

epithelial lamina (arrowheads in panels C-E). The vestibular and vocal folds 

(stars in panel D) are seen sandwiching the laryngeal ventricle (vent). All panels 

are prepared at the same magnification (scale bar, 1 mm in panel A). AC, 

arytenoid cartilage; CC, cricoid cartilage; EP, epiglottic cartilage; ES, 

esophagus; HB, hyoid body; PCAM, posterior cricoarytenoid muscle; TC, thyroid 

cartilage; TG, thyroid gland; TR,.trachea.   
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