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Abstract

The mucocutaneous junction (MCJ) is a specific site located at body orifices such as the lip and mouth, nasal orifice, eyelid,
vulva, prepuce and anus. The present review was conducted to show the similarity and difference among these sites of the
MC]J in terms of 1) cytokeratin expression, 2) the distribution of immunoreactive cells, 3) nerves and terminals, and 4) site-
specific cell lineage and other features. In near-term fetuses, routine histology clearly demonstrated the putative MC] due to
a transient, thick stratification of the epithelium. This was most evident in the oral mucosa and less evident in the palpebral
skin. In the anus and eyelid, the MCJ developed from highly proliferative epithelia of future glands, independent of the
growing skin and mucosa of a simple origin from the surface ectoderm. In elderly individuals, the MC] was expanded in the
nose and anus possibly as a result of mechanical stimuli, and was apparently connected to a hemorrhoid venous plexus. At
the vulva and prepuce, a morphology intermediate between pseudostratified columnar and stratified squamous epithelia
was evident at near-term. Except for the vulva and prepuce, corpuscle-like nerve terminals were sandwiched between the
dermal papillae and epidermis, whereas nerves arranged in parallel exhibited free ends beneath the mucosa. Langerhans
cells were richly distributed in the skin stratum spinosum, while suppressive T lymphocyte clusters were present in the lami-

na propria mucosae. Those observations might teach us that the lip does not show a general morphology.

Keywords: Mucocutaneous junction; lower lip; eyelid; external nasal orifice; vulva; prepuce; anus; immunohistochemistry;

human fetus; elderly cadaver
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Introduction

The mucocutaneous junction (MC]J) is a specific site located at body orifices such as the mouth, nose, eyelid, vulva, prepuce,
and anus. Dentists are familiar with a MC]J between the skin epidermis and oral squamous epithelium, but such a pair is rare in
the body. Rather than a squamous epithelium, the MC]J is usually adjacent to the columnar or cuboidal epithelium (Table 1).
Therefore, usually, a site deep to the MCJ is weak against a mechanical stress and liable to bleeding. The MCJ is much wider
and longer than the dentists’ expectation because the lip has an exceptionally narrow and short MC]J (Table 2, the first line). At
the vulva and prepuce, a morphology intermediate between pseudostratified columnar and stratified squamous epithelia was
evident and very widely extended at near-term. The MCJ of the lips does not have papillae like the dermis of the skin, so it re-
sembles a mucosa rather than skin. And, the stratified squamous epithelium of the MC]J of the lips is thinner than mucosa
(Table 1 the first line). Therefore, even though the MCJ of the lips is narrow, it is a common site for mucosal diseases such as
epidermolysis bullosa. In other words, clarifying the specific structure of the MC] is very important for understanding oral mu-
cosal diseases. The present mini-review would show a clear difference between the lip MCJ and the other sites of MCJs in the
human body. Although dentists may not aware of which site is the lip MCJ, the morphological specificity would provide a new

insight for the care, we believe.

Table 1: Mucocutaneous junction and the adjacent mucosal epithelium in usual histology

Mucocutaneous junction Mucosa
Lip thin stratified squamous epithelium (ep) thin or thick stratified squamous ep
Nasal orifice | thin stratified squamous ep with few goblet cells pseudostratified columgar ep with cilia
(usually called respiratory ep)
Eyelid thick or thin stratified squamous ep pseudo-stratified C;l;l(; idal ep with goblet
Ure'thral thin stratlﬁed squamous ep (No.te: the genital pseudostratified columnar ep
orifice skin has no dermal papillae)
Anus simple cuboidal ep with few goblet cells (usually tall columnar ep with abundant goblet
called anal transitional zone) cells
Table 2: Characterization of five sites of the mucocutaneous junction
Lip Nose Eyelid Urethra & anus
gradual at S- gradual and long
Skin(S) to mucosa(M) sudden & short MCJ; sudden at | gradual and long (urethra), sudden at
MCJ-M MCJ-M (anus)
Cytoker?ltln same as M same as S same as S same as M
expression
Langerhans cells S<MCJ <M absent S>MCJ> M fewer thalivf)(absent mn
Nerve terminals varicose-like; free free ends free ends free ends (.urethra),
ends few ganglia (anus)
Comification toward closure (urethra) no
no closure closure no closure
the lumen closure (anus)
. surface meibomian duct . .
Cell lineage surface ectoderm g ) anal sinus origin
ectoderm origin possibly
. recurrent nerve . eyelash; striated | dilated veins; smooth
Specific structures striated muscles
course muscles muscles
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Goblet cells at the

. usually absent resent resent resent
adjacent M Y P P P

Lip: reference number [4], [11-13], [28], [29]; Nose: [15], [16], [34] ; Eyelid [2], [3], [14], [33] ; Urethra & anus: [5-7], [10],
[17-27], [31], [32], [35-37]

Classically, the MCJ epithelium was known to show desquamation with a lack of both desmosomal contact and a lining of mi-
croplicae that anchor the polyanionic glycocalyx [1]. The classical criterion is believed to suggest a histological border as typical-
ly seen between the squamous and columnar surfaces (see above the paragraph) because the manner of cell-cell contact deter-
mines the histology. Later, using human eyelid specimens, Knop et al. [2] and Tektas et al. [3] newly defined the MCJ as having
a discontinuous epithelium comprising of para-keratinized cells (not fully but partly filled with bulky bundles of keratin). Thus,
the recent concept of the MCL is essentially supported by electron microscopy observations. However, the recent definition is
difficult to apply to the lip and mouth because an electron microscopic study appears too hard to find the very short and nar-
row MCJ. The eyelid MC]J corresponds to an almost entire area of the approximation surface in the classical view, but it corre-
sponds to a posterior one-third in the recent view. Such differences may arise from electron microscopy observations that focus
on one or a few MC]J cells. To connect between the ultramicroscopic and clinical macroscopic observations, the present results
are based on low-magnified microscopic observations including the entire MCJ to reveal 1) the morphology and length of the

MCJ, which varies from site to site, and 2) the specific structure of the MC] compared to skin and mucosa.

Specimens

This study was conducted in accordance with the provisions of the Declaration of Helsinki 1995 (as revised in 2013). We dis-
sected three cadavers (one men and two women; aged 75-86 years) that had been donated to Tokyo Dental College, Tokyo, Ja-
pan, for research and education on human anatomy with the approval of the Tokyo Dental College committee for research use
(No. 922-2). The five late-stage fetuses (CRL; crown-rump length 150-310mm) were part of the collection kept at the Depart-
ment of Anatomy, Akita University, Akita, Japan. They had been donated by the families concerned to the Department in
1975-1985 and preserved in 10% w/w neutral formalin solution for more than 30 years. Data for these specimens included the
date of donation and the number of gestational weeks, but did not include the name of the family, obstetrician or hospital, or
the reason for abortion. The use of these specimens for research was approved by the Akita University Ethics Committee (No.
1428) and the second author (G.M.) is one of members of the research project. The research ethics committee of Tokyo Dental

University also approved the use of the materials (N0.932-2).

Viewpoints for Comparison of MCJ] Morphologies

Cytokeratin polypeptides (CKs), one of cytoskeletal components, show an epithelial type-specific expression. The human skin
epidermis strongly expresses CK1 and CK10 [4]. CK7 is a specific marker of the urogenital tract epithelium especially in early
fetal development [5, 6], although the urogenital sinus-derived structure later becomes positive for CK14 and CK17 [7]. CK5
and CK6 (usually abbreviated as “CK5/6” because of the specificity of commercially-obtained antibodies) are used as markers
of foregut-derived structures [8, 9]. Therefore, CK immunohistochemistry is a commonly accepted approach for studies of the
MC(J [2, 3]. However, on sections from human cadaveric specimens, CK immunohistochemistry often yields poor results (in-
consistent activity or loss) possibly due to delayed fixation or long-term preservation. Instead, Table 2 (the second line) postu-
lates a simple viewpoint for understanding CK reactivity: which of the adjacent skin or mucosa expresses the CK subtype same
as the MC]J (Figure 1h and 3c-e).
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Figure 1: Mucocutaneous junction of the lower lip of a near-term fetus and an elderly man

All panels are sagital section. 310-mm fetus (panels a-d), 75-year-old man (panels e-k). Masson trichrome staining (panels a-d),
HE staining (panel e); immunohistochemistry for S100 protein (panels f and i-k); immunohistochemistry for cytokeratin-14
(panels g and h). Higher-magnification views of squares in panel f (or a square in panel g) are/is shown in panels i-k (or panel
h). Panels e-g show adjacent sections. Arrows in panel f a perforating nerve to the skin. Stars panel d indicate superficial protru-
sions of the lamina propria. Arrowheads in panels j and k indicate corpuscle-like nerve terminals. Asterisks in panel d indicates
a tissue damage during the histological procedure. OORM, orbicularis oris muscle. Scale bars, 1 mm in panels a and e-g; 0.1

mm in panels b-d and h-k.

Langerhans cells (a type of dendritic cell), CD8-positive suppressor T-lymphocytes and macrophages are generally distributed
in and/or beneath the epidermis and mucosal epithelium (Figure 2). However, it seems that few data are available regarding
any changes in their distribution and density at the MCJ. Omine et al. [10] performed a limited study of differences in the densi-
ty of these cells between the skin and mucosa at the eyelid, mouth, prepuce and anus (Figure 2; Table 2, the third line).
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Figure 2: Immunoreactive cells in the oral mucosa and lower lip

An 86-year-old woman. Panels a-d display the lower lip skin, while panels e-h show the oral mucosa near the lower lip. Panels ¢
and d (or panels g and h) are higher-magnification views of the squares in panels a and b (or panels e and f), respectively. Im-
munohistochemistry of CD1a (panels a, ¢, e and g) and CD8 (panels b, d, f and h). Panel I, a sagittal section (elastica Masson
staining) of the nasal orifice of a 150-mm fetus, exhibits a closure of lumen with cornification (star). AC, alar cartilage; MX,
maxilla. Panels a, b, e and f or panels ¢, d, g and h were prepared at the same magnification (scale bars: 1 mm in panels a and i;

0.1 mm in panel c).

The distribution of free nerve terminals, especially those of pain nerves, and specific corpuscles, has been described at limited
sites, including the oral mucosa [11-13] (Figure 1i-k), eyelid [14] (Figure 3ab), nasal respiratory epithelium [15, 16], glans penis
[17-19] and anus [20] (Table 2, the fourth line). In the anus, the intestine-specific myenteric plexus disappeared slightly orad to
the MC]J. However, parts of intestinal ganglion cells extend lower or superficially and they were sparsely distributed in the inter-

sphincteric zone beneath the MCJ [21-25]. Notably, submucosal free nerve ends are few or even absent beneath the MCJ in con-
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trast to the adjacent skin and mucosa. Horsch et al. [26, 27] demonstrated chromogranin-positive elongated neuroendocrine

cells distributing densely at the anal MC]J (Figure 3h).

Few studies have demonstrated differences between the skin and mucosa in the course (depth or lamination) and density of
nerves, except for the glans penis [18], the lower lip [13] and the upper eyelid [14]. The upper eyelid contained two types paral-
lel nerves at term: 1) 2 or 3 nerve twigs along the anteroposterior axis (arrowheads in Figure 3b) and 2) abundant nerve twigs

along the mediolateral axis (arrows in Figure 3b).

Figure 3: Mucocutaneous junction in the eyelid, nose, penis and anus

Panels a and b (Immunohistochemistry for S100 protein), the upper eyelid of a 252-mm fetus. Panels c-d (Immunohistochem-
istry for CK14), the nasal orifice of a 77-year-old woman. Panels f and g (HE staining), the glans penis of a 195-mm fetus. Panel
h (Immunohistochemistry for chromogranin A), the anal canal of a 265-mm fetus. Panel b (or panel g) is a higher-magnifica-
tion view of a square in panel a (or panel f). Arrows and arrowheads in panel b indicates the mediolateral and anteroposterior

nerve fibers, respectively. Arrows in panel g indicate the hypertrophic epidermis of the glans. Asterisks in panel d indicate tis-
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sue damages during the histological procedure. CCP, corpus cavernosum penis; CS, cavernous sinus of subcutaneous veins;

OOM, orbicularis oculi muscle. Scale bars, 1 mm in panels a, fand h, 0.1 mm in panels b, c-e and g.

Lip and Mouth

The lips showed the typical changes in MCJ morphology immediately outside or anterior to the approximation surface (free
surfaces attached to each other between the upper and lower lips). Thus, the approximation surface corresponded to the mu-
cosa. The change was marked at near-term because, in the mucosa with hypertrophic surface cells, the stratification was 6-7

times taller or thicker than that of the skin (Figure 1a-d).

According to Cho et al. [13], the lip skin epidermis in elderly individuals expressed cytokeratin-14 (CK14) at any depth, while
CK14 positivity was limited to the most superficial lamina of the stratified epithelium of the mucosa and MCJ (Figure 1gh).
Thus, the lip skin exhibited sudden loss of strong CK14 positivity at the MC]. CK5/6 and CK19 were negative in three parts of
the lip in elderly individuals. Langerhans cells were richly distributed in the stratum spinosum, while CD8-positive T lympho-
cytes were dominant in the lamina propria beneath the mucosal epithelium (Figure 2). In the elderly, the lip mucosa lacked a

tall stratified layer, often resembling simple squamous epithelium (Figure 1a vs. Figure le).

Near the free margin of the lower lip, a thick perforating branch of the mental nerve turned superficially (anteriorly) to pass
through the upper end of the orbicularis muscle layer to supply the lip skin, whereas another thick branch took a reverse J-
shaped course (or the recurrent course) along the stratified squamous epithelium of the approximation surface and reached the
M(C]J. In the subcutaneous tissue, nerve twigs were concentrated along and around veins and dermal papillae. At the MC]J, termi-
nal nerve twigs running in parallel to the mucosal surface were replaced by capsule-like nerve terminals attached to or sur-
rounding internal protrusions of the skin stratum spinosum between the dermal papillae. This change in nerve terminals was
much more evident in elderly individuals than in fetuses (Figure li-k). In addition, the oral mucosa contains encapsulated

nerve terminals [28] and a Merkel cell-neurite complex [29].

Overall, in the fetal lips, the mucosa was characterized by 1) very thick stratification of the cornified layer and 2) a short and
sudden change at the MCJ where thick cornification was lacking. As nerve twigs are likely to be underdeveloped even in late-s-

tage fetuses, a drastic change in nerve terminals at the MCJ would likely occur after birth or when suckling is initiated.

Site-Specific Morphologies of the MC]J

Although it is seen at a short period of fetuses (1-2 weeks), the so-called cornification (Table 2, the fifth line) or hypertrophic
keratinized cells consistently close the nasal orifice (Figure 2i), the male urethral orifice [18] (Figure 3fg) and, the external
acoustic meatus [30]. The oral mucosa near the lip carries a very thick epithelium (Figure lad), but it never closes an opening
of the mouth. The cornification site at and around glans penis corresponded to the very wide MCJ at the urethral orifice in

adults, but the cornification site at the nose (i.e., vestibulum) is covered by the skin in adults.

The MCJ has specific cell lineages at the anus and eyelid. The anal MC]J (usually called “anal transitional zone”) is originated
from the fetal anal sinus epithelium. The anal sinus plays a great role to enlarge the initial, ectodermal anal canal and, in adults,
the sinus finally differentiates into anal glands opening to the anal MCJ [31, 32]. Likewise, the eyelid MCJ is most likely to origi-
nate from the meibomian duct epithelium. The glands make a large mass in the upper and lower lids and, at late term of fetus-

es, a rapid proliferation of the lid MC]J closes the duct opening to induce highly dilation of the ducts [33].

The eyelid approximation surface or the MC]J contains eyelashes. In contrast, the palpebral skin (its epidermis and dermis) is

possibly the second thinnest in the body (the thinnest, the lip). The anal skin surrounding the lumen has no hairs in fetuses.
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Likewise, the female vulva and male prepuce, that largely correspond to the MC]J, have no hairs even in adults. The MC]J is usu-
ally adjacent to the mucosal epithelium with goblet cells, but the elderly oral mucosa contains few goblet cells. The MCJ tends
to receive a mechanical stress: thus, the nasal MC]J seems to extend deeply or superiorly and the anal MCJ becomes contained

dilated veins depending on age.

Finally, muscle cells are usually close to the MCL: 1) striated muscle fibers at the upper eyelid (Riolan’s muscle = a marginal en-
largement of palpebral parts of the orbicularis oculi muscle), the lip (orbicularis oris muscle), the nasal orifice [34] (nasalis mus-
cle) and 2) smooth muscle fibers at the anus as well as the female vulva and male prepuce [35, 36]. The submucosal anal muscle
beneath the MC]J, corresponding to the muscularis mucosae of intestines, shows a great individual variation in thickness and
area [21]: it is quite different from the longitudinal anal muscle (smooth muscles) that corresponds to the longitudinal muscle

layer of intestines and connecting with the levator ani muscle slings [37].

Conclusion and Clinical Relevance

Because of the sudden change and because of the squamous-to-squamous surfaces, dentists may not make a sense of the lip
M(C]J. In the elderly, the wide and gradual change at the other MCJs requires a site-specific care such as an ointment containing
estrogen, antibiotics and/or lipid. As tried or performed for an intensive care of the oral mucosa and gingiva [38-40], the lip

MC]J seems to be a critical target of routine observation and care.

Study Limitation

Because of material limitation due to the age of donation we were unable to observation young adult morphology. Thus the real

postnatal development is still unknown.
Declarations

Conflict of Interest

No conflicts of interest declared.

Ethical Approval

This study was conducted in accordance with the Declaration of Helsinki. The use of the study specimens was approved by the
Ethics Committee of Tokyo Dental College (No. 922-2, 932-2).

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 2



9 Journal of Dentistry and Oral Care Medicine

References
1. Fawcett DW (1994) Skin, In Bloom and Fawcett a textbook of histology. (12th edn) Chapman & Hall New York, 525-554.

2. Knop E, Knop N, Zhivov A, Kraak R et al. (2011) The lid wiper and muco-cutaneous junction anatomy of the human eyelid

margins: an in vivo confocal and histological study. ] Anat, 218: 449-461.

3. Tektas OY, Yadav A, Garreis F, Schlotzer-Schrehardt U et al. (2012) Characterization of the mucocutaneous junction of the

human eyelid margin and meibomian glands with different biomarkers. Ann Anat, 194: 436-445.

4. Ming ME, Daryanani HA, Roberts LP, Baden HP et al. (1994) Binding of keratin intermediate filaments (K10) to the corni-

fied envelope in mouse epidermis: implications for barrier function. J Investig Dermatol Symp Proc, 103: 780-4.

5. Herrera-Imbroda B, Aragén IM, Hierro MI, Alvarez M et al. (2017) An immunohistochemical study of cytokeratins distribu-
tion of the human adult male and female urethra. Histol Histopathol, 32: 283-291.

6. Shen J, Isaacson D, Cao M, Sinclair A et al. (2018) Immunohistochemical expression analysis of the human fetal lower uro-

genital tract. Differentiation, 103: 100-119.

7. Fritsch H, Auer R, Hormann R, Pechriggl E et al. (2021) The development of the human vaginal fornix and the portio cervi-
cis. Clin Anat, 34: 1059-1067.

8. Henry J], Charlebois TS, Grainger RM (1993) Differential expression of type II cytokeratin mRNA defines early developmen-

tal boundaries within the ectoderm, mesoderm and endoderm during chick development. Rouxs Arch Dev Biol, 202: 355-63.

9. Lungova V, Verheyden JM, Herriges J, Sun X et al. (2015) Ontogeny of the mouse vocal fold epithelium. Dev Biol, 399:
263-82.

10. Omine Y, Hinata N, Yamamoto M, Kasahara M, et al. (2015) Regional differences in the density of Langerhans cells, CD8--
positive T lymphocytes and CD68-positive macrophages: a preliminary study using elderly donated cadavers. Anat Cell Biol,
48:177-87.

11. Ramieri G, Panzica GC, Viglietti-Panzica C, Modica R et al. (1992) Non-innervated Merkel cells and Merkel-neurite com-

plexes in human oral mucosa revealed using antiserum to protein gene product 9.5. Arch Oral Biol, 37: 263-9.
12. Watanabe IS (2004) Ultrastructures of mechanoreceptors in the oral mucosa. Anat Sci Int, 79: 55-61.

13. Cho KH, Sugiyama Y, Watanabe G, Hirouchi H et al. (2024) Mentalis nerve branches supplying the lower lip revisited: a
study using human fetuses and elderly donated cadavers. Surg Radiol Anat, 46: 895-904.

14. Cho KH, Honma K, Kim JH, Murakami G et al. (2024) Variations in thickness and muscle layer of the term upper eyelid

and its clinical implication. Surg Radiol, Anat in press.

15. Lundblad L, Lundberg JM, Brodin E, Anggird A (1983) Origin and distribution of capsaicin-sensitive substance P-im-

munoreactive nerves in the nasal mucosa. Acta Otolaryngol, 96: 485-93.

16. Hauser-Kronberger C, Hacker GW, Franz P, Albegger K et al. (1997) CGRP and substance P in intraepithelial neuronal
structures of the human upper respiratory. Regul Pept, 72: 79-85.

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 2



10 Journal of Dentistry and Oral Care Medicine

17. Halata Z, Munger BL (1986) The neuroanatomical basis for the protopathic sensibility of the human glans penis. Brain Res,
371:205-30.

18. Jang HS, Hinata N, Cho KH, Bando Y et al. (2017) Nerves in the cavernous tissue of the glans penis: an immunohistochemi-

cal study using elderly donated cadavers. ] Anat Soc India, 66: 91-6.

19. Garcia-Mesa Y, Garcia-Piqueras ], Cobo R, Martin-Cruces J et al. (2021) Sensory innervation of the human male prepuce:

Meissner's corpuscles predominate. ] Anat, 239: 892-902.

20. Li L, Li Z, Huo HS, Wang HZ, Wang LY (1992) Sensory nerve endings in the puborectalis and anal region of the fetus and
newborn. Dis Colon Rectum, 35: 552-9.

21. Arakawa T, Murakami G, Ohtsuka A, Goto T et al. (2004) Variations in anal submucosal muscles in elderly Japanese sub-

jects. Biomedical Research, 25: 45-52.

22. Arakawa T, Hwang SE, Kim JH, Wilting J et al. (2016) Fetal growth of the anal sinus and sphincters, especially in relation to
anal anomalies. Int ] Colorectal Dis, 31: 493-502.

23. Hieda K, Cho KH, Arakawa T, Fujimiya M et al. (2013) Nerves in the intersphincteric space of the human anal canal with

special reference to their continuation to the enteric nerve plexus of the rectum. Clin Anat, 26: 843-54.

24. Ishiyama G, Hinata N, Kinugasa Y, Murakami G et al. (2014) Nerves supplying the internal anal sphincter: an immunohisto-
chemical study using donated elderly cadavers. Surg Radiol Anat, 36: 1033-42.

25. Kinugasa Y, Arakawa T, Murakami G, Fujimiya M, Sugihara K (2014) Nerve supply to the internal anal sphincter differs

from that to the distal rectum: an immunohistochemical study of cadavers. Int J Colorectal Dis, 29: 429-43.

26. Horsch D, Fink T, Biichler M, Weihe E (1993) Regional specificities in the distribution, chemical phenotypes, and coexis-

tence patterns of neuropeptide containing nerve fibres in the human anal canal. ] Comp Neurol, 335: 381-401.

27. Horsch D, Fink T, Goke B, Arnold R et al. (1994) Distribution and chemical phenotypes of neuroendocrine cells in the hu-
man anal canal. Regul Pept, 54: 527-42.

28. Tachibana T, Ishizeki K, Sakakura Y (1987) Distinct types of encapsulated sensory corpuscles in the oral mucosa of the dog:

immunohistochemical and electron microscopic studies. Anat Rec, 217: 90-8.

29. Cobo R, Garcia-Piqueras ], Cobo J, Vega JA (2021) The human cutaneous sensory corpuscles: an update. J Clin Med, 10:
227.

30. Kim JH, Jin ZW, Murakami G, Cho BH (2016) Characterization of mesenchymal cells beneath cornification of the fetal

epithelium and epidermis at the face: an immunohistochemical study using human fetal specimens. Anat Cell Biol, 49: 50-60.

31. Ramalingam P, Hart WR, Goldblum JR (2001) Cytokeratin subset immunostaining in rectal adenocarcinoma and normal
anal glands. Arch Pathol Lab Med, 125: 1074-7.

32. Muranaka F, Nakajima T, Iwaya M, Ishii K et al. (2018) A Comparative Immunohistochemical study of anal canal epitheli-

um in humans and swine, focusing on the anal transitional zone epithelium and the anal glands. Anat Rec, 301:796-805.

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 2



11 Journal of Dentistry and Oral Care Medicine

33. Kitamura K, Sugiyama Y, Imai K, Yang T et al. (2024) The mucocutaneous junction and its associated nerves, immunoreac-

tive cells and changes with age: a review with novel observations from human fetal and cadaveric specimens. AODS, in press.

34. Kim JH, Ishizuka S, Murakami G, Rodriguez-Vazquez JF (2024) Striated muscles in the subcutaneous or submucosal tissue:

a histological study using human fetuses and adult cadaveric specimens. Anat Cell Biol, 57: 278-87.

35. Matsubara A, Murakami G, Arakawa T, Yasumoto H et al. (2003) Topographical anatomy of the male perineal structures

with special reference to perineal approaches for radical prostatectomy. Int ] Urol, 10: 141-8.

36. Kurokawa T, Hinata N, Sasaki H, Murakami G et al. (2014) Perineal membrane: its relation to the levator ani and deep

transverse perineal muscles, the composite fibers and nerve contents. Open J Obstet Gynecol, 4: 405-15.

37. Kim JH, Kinugasa Y, Yu HC, Murakami G et al. (2015) Lack of striated muscle fibers in the longitudinal anal muscle of

elderly Japanese: a histological study using cadaveric specimens. Int J Colorectal Dis, 30: 43-9.

38. Bhushan K, Chauhan G, Prakash S (2016) Root Biomodification in Periodontics - The Changing Concepts. ] Dent Oral
Care Med, 2: 105.

39. Guirassy ML, Dieng A, Mbow NL, Seye MA, Macia E et al (2022) Evaluation of the Parodontal Health of Schoolchildren
from Widou in Ferlo (Senegal). ] Dent Oral Care Med, 8: 105.

40. Dannan A, Joumaa A (2015) Oral Health - Related Quality of Life of Periodontal Patients in a Syrian Sample - A Pilot
Study. ] Dent Oral Care Med, 1: 103.

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 2



12 Journal of Dentistry and Oral Care Medicine

' Submit your next manuscript to Annex Publishers and !
i benefit from: :
. » Easy online submission process :
1 » Rapid peer review process :
' » Online article availability soon after acceptance for Publication !
' » Open access: articles available free online :
' » More accessibility of the articles to the readers/researchers within the field :
' » Better discount on subsequent article submission !
1 1
1 1
1 1
1 1

Submit your manuscript at
http://www.annexpublishers.com/paper-submission.php

Annex Publishers | www.annexpublishers.com Volume 11 | Issue 2


http://www.annexpublishers.com/paper-submission.php

