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ABSTRACT

Introduction: Foramen of Huschke (FH) is an opening present
in anteroinferior wall of External Acoustic Meatus (EAM) on the
tympanic plate of temporal bone. The developing tympanic ring
normally gets closed by the age of 5 years, if not, leads to the
persistence of FH, shows a communication between the EAM
and mandibular fossa of temporal bone.

Aim: The aim of the present study was to report on the incidence
of FH in adult skulls and individual temporal bones, belonging
to South Coastal Andhra population.

Materials and Methods: Ninety three skulls and 34 temporal
bones (18 right and 16 left) obtained from the Department
of Anatomy and ENT respectively, irrespective of their sex
were utilized. This Tympanic Plates (TP) was observed for the
occurrence of FH.
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Results: Incidence of FH was found in 18 (16.22%) on right and
24 (22.02%) on left side. Bilateral FH was seen in 13 (13.98%)
and multiple FH was 13 (5.91%). Mostly it was situated on left
than the right side.

Conclusion: This study revealed that about 38% of South
Coastal Andhra crania have FH. The presence of FH may render
external and middle ear structures vulnerable to injury during
arthroscopy of the Temporomandibular Joint (TMJ). Since FH
can result in TMJ herniation and salivary gland fistulisation
through the anterior wall of the bony EAM, surgeons working
in this area must be cautious during surgical procedures. Also,
data obtained from different populations, as observed from our
study can be useful in racial and anthropological studies.
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INTRODUCTION

Foramen of Huschke (FH) or foramen tympanicum is an anatomic
variation of Tympanic Plate (TP) of temporal bone due to a defect
in normal ossification in the first 5 years of life [1] and may remain
throughout life [2,3]. Persistent FH have been reported to be
5-46% in adult crania from ancient to modern population [4,5].

Tympanic Plate (TP) lies between the squamous and mastoid part
of temporal bone. It forms the anterior wall, floor and lower part
of the posterior wall of bony External Acoustic Meatus (EAM). FH
is located on the antero-inferior wall of the EAM on the TP of the
temporal bone, presenting a communication between the EAM
and the mandibular fossa.

FH can either be asymptomatic or it may cause a persistent ear
discharge after mastication in which case it might be connected
to the Tempro-Mandibular Joint (TMJ) or to the parotid gland [6,7].
It may be attributed to conditions such as herniation of TMJ, as
well as otological disturbances in the EAM. It may also lead to
inadvertent passage of the endoscope into the TMJ leading to its
damage [8-10].

AIM

The present study was undertaken to reveal the incidence of FH in
the south coastal Andhra population of India hitherto unreported.

MATERIALS AND METHODS

Ninety three human skulls irrespective of sex and age were obtained
from the anatomy department and 34 temporal bones (18 right and
16 left) from the ENT department, Narayana Medical College and
General Hospital, Nellore. Total of 111 right (93+18) and 109 left side
(93+16) Tympanic Plates (TP) were observed for the occurrence of
FH. These bones were closely observed to rule out any fractures
due to artificial means, especially in temporal region. The average
maximum and minimum diameter of FH was noted with digital
vernier caliper, wherever it is possible. llluminated light was passed
through the EAM to find out the weaker portion of TP.
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RESULTS

Out of 93 skulls and 34 temporal bones which included 220 TP,
unilateral FH were found in 18 right and 24 left sides [Table/Fig-
1,2a]. Bilateral FH were seen in 13 TP [Table/Fig-2b]. In another 13
TPs, multiple FH were also noted which was seen mostly on the
left side [Table/Fig-2c]. The range of maximum transverse diameter
of the FH was 3-9.1mm along the transverse axis and 1-5.3mm
along vertical axis in relation to mandibular fossa. In one skull, the
complete erosion of upper part of TP was noted [Table/Fig-2d].

Right side TP Left side TP
Variables N=111 N=109
Unilateral 18 (16.22%) 24 (22.02%)
Bilateral* 4 (4.30%) 9 (9.68%)
Multiple 13 (6.91%)

[Table/Fig-1]: Incidence of foramen of Huschke belonging to south coastal Andhra

Pradesh skulls.
*-bilateral FH were confined only in 93 skulls.

Light illumination through the normal skulls of EAM revealed the
thinner and weaker part of the TP where the deficient, the FH may
occur or present [Table/Fig-3]. In this study all the FH were found
in the upper part of the TP.

DISCUSSION

Embryologically, the temporal bone develops intramembraneously
and consists of five parts- periotic, squamosal, tympanic,
stylohyal and tympanohyal. These parts give rise to squamous,
petro-mastoid and tympanic portions in adult skulls. The first
branchial pouch forms the eustachian tube and tympanic cavity
while the groove forms EAM. The first branchial membrane, the
tympanic membrane lies between this pouch and groove. At
nine weeks of in-utero, four small ossification centres develop
around the tympanic membrane to form the tympanic ring, an
incomplete ‘U’ shaped bone, which fuses with the squamous
temporal bone [2,4].
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[Table/Fig-2a-d]: (a) Base of the skull showing the foramen of Huschke-FH (arrow)

on left side; (b) Bilateral FH (arrows); (¢) Multiple FH (asterisk) on left side; (d) Complete
erosion of upper part of tympanic plate (arrow head).

[Table/Fig-3]: Basilar view of the normal skull without foramen of Huschke (FH) or
fractures. A LED white light was illuminated through the external acoustic meatus of
right (RT) and left (LT) side to find the weaker portion of tympanic plate (TP). Note the
upper part of TP appears transparent (yellowish or reddish color), where FH occurs.

During 1st year of post-natal life, two nodular bony processes (an
anterior and posterior) grow towards the ‘U’ shaped tympanic ring
and fuses with each other. Later this ring expands to form the
tympanic part, occurs in a cranio-caudal and from lateral to medial
direction, thus forming the EAM [11]. If the point of fusion does not
properly extend medially then the foramen persisting medial to the
point of fusion is called FH.

In children, this foramen becomes smaller and gradually closes
completely by 5 years of age but it may persist occasionally
[10]. Hence, deficiency in the anteroinferior wall of EAM formed
by tympanic part of the temporal bone should be considered as
anatomic variant only after 5 years of age [6,12].

Several factors influence the closure of the tympanic ring, one
of which the mandibular pressure against the tympanic bone by
the actions of mastication, deglutition and respiration with the
development of maxillofacial bones after birth [13]. However, the
same mandibular pressure may increase the size of FH [14].

In the present study, out of 93 skulls and 34 temporal bones,
unilateral FH were found in 18 right and 24 left sides and bilateral
FH were seen in thirteen TP. In a total of 220 temporal bones the
incidence of unilateral FH was 19% and multiple FH was 5.9%,
while bilateral FH was found to be 13.97% out of 93 skulls.

In an osteologic study on 377 skulls conducted by Wang et al.,
found persistence of foramen of Huschke to be 7.2% [15]. It was
different in diverse population [Table/Fig-4], in Chinese skulls, it
was 6.7% and in skulls from Toronto was 9.1%. Toyama et al.,
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noted unilateral FH in 6 and bilateral in 3 crania of patients [16].
Srimani et al., studied 53 crania of Indian Bengal population and
observed FH in 7, all which belonged to left side of them [17].
Recently Yadav et al., Chauhan et al., and Zaidi et al., reported FH
in North Indian populations as 30%, 23% and 10.7% respectively
[18-20]. Rezaian et al., reported FH in Iron Age human skulls to be
4.4% [5]. However, its prevalence has been reported to range from
0.6% to 46% in different studies [11].

In the present study, the light illumination through the EAM showed
the upper thin portion of the TP was found to have the FH [14].

Geographical region Presence of FH in %
Chinese population [15] 6.7
Toronto-North American population [16] 9.1

Bengal population [17] 13.2

Uttar Pradesh North Indian population [18] 30

Delhi North Indian population [19] 23

Bareilly North Indian population [20] 10.7

Present study (South coastal Andhra Pradesh) 38.2

[Table/Fig-4]: Persistent of foramen of Huschke in different populations and the

present study (South coastal Andhra Pradesh)

The maximum transverse diameter of FH in this study was found
to be 9.1mm which may be due to the mandibular pressure in TM
joint [18,21]. But, the maximum transverse diameter reported in
literature ranged from 10mm to 20 mm [17].

CLINICAL SIGNIFICANCE

In most of the living subjects, persistence of FH is asymptomatic.
Patent FH has been reported as being the cause of persistent ear
discharge following mastication due to the connection with the
TMJ [22,283]. The foramen is readily detected with high-resolution
spiral CT or MRI can demonstrate the soft tissue herniation or
parotid fistula into EAC. The FH is common in females and can
cause transient Otorrhea from TMJ synovial fluid [24]. Rarely
soft tissue lies posterior to TMJ can be herniated into the EAM
during mouth closure and this can acts as a portal for the spread
of infection or tumour between the EAM and TMJ [25,26]. This
small bony gap is also prone to injury of the EAM during TMJ
arthroscopy. Sometimes FH may misinterpret as bony fracture
or destruction in the patients without history of trauma or no
associated tumour [8].

LIMITATION

The present study has limitations as the sexes of the skulls were
not determined. In-vivo study of the FH can be done by using
spiral or cone beam CT and MRI scans because more data about
FH was available using these procedures in live patients. To our
knowledge only few studies on cadaveric bones were available
in the literature and no studies were reported in south India
especially in Andhra Pradesh. The present study may provide an
important reference and may be used as a data for the description
of anatomical deficient of FH with the radiological support.

CONCLUSION

Though it is a dry bone cadaveric study, anatomical knowledge
of FH may of clinically and surgically important to ENT surgeons,
dentists and radiologists. Specifications of this FH may be
of immense help during endoscopic ear surgeries in which
unintentional damage of TMJ can be prevented. Data obtained
from the present study may also be added to the existing literature
providing information of the south coastal population of Andhra
Pradesh.

REFERENCES

[1] Humphrey LT, Scheuer L. Age of closure of the foramen of Huschke: An
osteological study. Int J Osteoarchaeol. 2006;16:47-60.

Journal of Clinical and Diagnostic Research. 2016 Jun, Vol-10(6): ACO1-AC03



www.jcdr.net

[2

(31

[4]

(5]

[61

[71

(8l
[9]

[10]
[11]

[12]

[13]

Lacout A, Marsot-Dupuch K, Smoker WRK, Lasjaunias P. Foramen tympanicum
or foramen of Huschke: pathologic cases and anatomic CT study. Am J
Neuroradiol. 2005;26:1317-23.

Akcam T, Hidir Y, llica AT, Kilic E, Sencimen M. Temporomandibular joint
herniation into the external ear canal through foramen of Huschke. Auris Nasus
Larynx. 2011;38:646-49.

Warwick R, Wiliams PL, Dyson M, Bannister LH. In: Gray's Anatomy, The
Anatomical Basis of Clinical Practice. External ear and middle ear; 40" ed.
London: Churchill Livingstone, 2008:615-17.

Rezaian J, Namavar MR, Nasab HV, Nobari ARH, Abedollahi A. Foramen
tympanicum or foramen of Huschke: A bioarchaeological study on human
skeletons from an Iron Age cemetery at Tabriz Kabud Mosque zone. lran J Med
Sci. 2015;40:367-71.

Sharma PD, Dawkins RS. Patent foramen of Huschke and spontaneous salivary
fistula. J Laryngol Otol. 1984;98:83-85.

Tasar M, VYetiser S. Congenital salivary fistula in the external auditory canal
associated with chronic sialoadenitis and parotid cyst. J Oral Maxillofac Surg.
2003;61:1101-04.

Applebaum EL, Berg LF, Kumar A, Mafee MF. Otologic complications following
temporomandibular joint arthroscopy. Ann Otol Rhinol Laryngol. 1989;97:675-79.
Herzog S, Fiese R. Persistent foramen of Huschke: possible risk factor for
otologic complications after arthroscopy of the temporomandibular joint. Oral
Surg Oral Med Oral Pathol. 1989;68:267-70.

Ars B. Le foramen de Huschke. Acta Otorhinolaryngol Belg. 1988;42:654-58.
Fusconi M, Benfari G, Franco M, Deriu D, Dambrosio F, Greco A, et al. Foramen of
Huschke: case report and experimental procedure for diagnosis of spontaneous
salivary fistula. J Oral Maxillofac Surg. 2009;67:1747-51.

Sperber GH. The temporomandibular joint. In: Derrich DD, eds. Craniofacial
Embryology. 2™ ed. Chicago: John Wright & Sons, 1975. P.121-49.

Mao JJ, Nah HD. Growth and development: hereditary and mechanical
modulations. Am J Dentofacial Orthop. 2004;125:676-89.

[14]

[18]
[16]
N7
[e]
9]
[20]
[21]
[22]
[23]
[24]

[25]

[26]

P. Sharmila Bhanu and K. Devi Sankar, Foramen of Huschke in South Andhra Population of India

Bernstein JM, Loree T, Tymchak G. spontaneous temporomandibular joint
herniationinto the external auditory canal through a persistent foramentympanicum
(Huschke): otologic features. J Otolaryngol ENT Res. 2015;2:000383.

Wang RG, Bingham B, Hawke M, Kwok P, Li JR. Persistence of the foramen of
Huschke in the adult: an osteological study. J Otolaryngol. 1991;20:251-54.
Toyama C, da Silva CJ, Fugita DY, Scapini F. Temporomandibular joint herniation
into the external auditory canal. Otol Neurotol. 2009;30:426-27.

Srimani P, Mukhserjee P, Ghosh E, Roy H. Variant presentations of “Foramen of
Huschke” in seven adult human crania. Int J Anat Vari. 2013;6:120-23.

Yadav Y, Goswami P, Makkar M. Persistent foramen tympanicum: Incidence and
clinical implication. Euro J Acad Essays. 2014;1:68-71.

Chauhan R, Khanna J. Foramen of Huschke in North Indians: an anatomical
study. Int J Res Med Sci. 2014;2:728-32.

Hyder ZSH, Ranjan DD, Sumit V, Soubhik D. A study of foramen of Huschke in
north Indian crania. Int J Bas App Med Sci. 2015;5:268-70.

Tozoglu U, Caglavan F, Haroli A. Foramen tympanicum or foramen of Huschke:
anatomical cone beam CT study. Dentomaxillofac Radiol. 2012;41(4):294-97.
Psillas G, Guyot JP. Spontaneous temporomandibular joint herniation into the
external ear canal. Ann Otolaryngol Chir Cervicofac. 2007;124:305-08.

Chilla R. Otosialorrhoea — a rare case of a spontaneous salivary fistula of the
external auditory canal. HNO. 2002;50:943-45.

DeZoysa N, Vasani S, Kaniyur S, Frosh A. Gustatory otorrhea: a rare case of
congenital external ear salivary fistula. J Laryngol Otol. 2009;123:1371-74.

TH Kim, SK Lee, SJ Kim, JY Byun. A case of spontaneous temporomandibular
joint herniation into the external auditory canal with clicking sound. Korean J
Audiol. 2013;17:90-93.

Rushton VE, Pemberton MN. Saliary otorrhoea: a case report and a review of the
literature. Dentomaxillofac Radiol. 2005;34:376-79.

PARTICULARS OF CONTRIBUTORS:
Assistant Professor, Department of Anatomy, Narayana Medical College, Nellore, Chinthareddy Palem, Nellore, Andhra Pradesh, India.
2. Assistant Professor, Department of Anatomy, Narayana Medical College, Nellore, Chinthareddy Palem, Nellore, Andhra Pradesh, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. P. Sharmila Bhanu,

Faculty of Medicine, Department of Anatomy, Narayana Medical College,
Chinthareddy Palem, Nellore, Andhra Pradesh 524003, India.

E-mail: sharmilabp78@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2016 Jun, Vol-10(6): ACO1-AC03

Date of Submission: Jan 06, 2016

Date of Peer Review: Feb 23, 2016
Date of Acceptance: Apr 27, 2016

Date of Publishing: Jun 01, 2016



