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It gives us great pleasure to present our book that addresses problems with respect to the teaching 
and learning of oral histology. The idea to write a book focused on important details of oral histo-
logical features popped up around two years ago, when we felt there are many deficient areas in the 
present literature concerning the said topic. This book gives information about these features in a 
user-friendly format. It contains high-definition (HD) histological images of oral tissues with inte-
grated text containing their introduction, key identifying histological features, and clinical signifi-
cance. The textbook is intended for dental undergraduate and postgraduate students, license 
examination aspirants, and oral histology instructors. We strongly believe that the book will suit 
the needs of professionals in each of these disciplines.

We would like to mention here that we do not wish the present book to be a substitution of more 
general textbooks in oral histology. It is our belief that a good dental practitioner not only needs 
strong clinical skills, but also a solid understanding of basic sciences. Consequently, our book 
should be considered as providing the first step of the ladder in learning oral histology. This book 
is aimed at encouraging students to pursue a more exhaustive appreciation of the subject. To coun-
ter technology needs and in-line with the digital age, a companion website for the book has also 
been developed.

Finally, we do not imagine ourselves to be error-free, and would always be open to criticism. 
Your suggestions to improve the book are greatly appreciated.

Imran Farooq
Saqib Ali

Paul Anderson
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This atlas contains images obtained through hematoxylin and eosin (H and E) staining, micro-computed 
tomography (micro-CT), ground sectioning, and scanning electron microscopy (SEM). The steps 
for the preparation of samples and collection of images are as follows.

­Hematoxylin and Eosin (H and E) Stained Sections

The tissues were stored in 10% buffered formalin prior to their use. The hard tissue samples were 
decalcified in 8% formic acid. The tissues (hard and soft) were washed with distilled water and then 
transferred into alcohol solution for the dehydration procedure. Post-dehydration, the samples 
were cleared in xylene solution. The tissues after clearing were shifted into soft paraffin and hard 
paraffin baths. The sections were blocked by embedding in hard paraffin and thin sections of 7 μm 
were taken from blocked tissues using microtome. H and E staining was performed, samples were 
dehydrated, and cover slips were placed using DPX mounting medium.

­Micro-computed Tomography (Micro-CT)

The tissue blocks to observe enamel and dentin were prepared by cutting the roots with a high-
speed handpiece. The anatomical crown portion was retained and a micro-CT machine (SkyScan 
1172, version 1.5; Bruker Micro-CT, Kontich, Belgium) was used to obtain images of enamel and 
dentin. The images were obtained by scanning the samples using a voltage source of 100-KV, 
source current of 100-μA, pixel size of 27.45-μm, and exposure time of 1600 msec. In addition, 360° 
rotation, filter of Al + Cu and, Tagged Image File Format (TIFF) were used. The raw images were 
recreated using the NRecon software (Bruker SkyScan, Aartselaar, Belgium). The TIFF images 
were later converted to Joint Photographic Experts Group (JPEG) format using Microsoft Paint® 
software.

­Ground Sections

For each ground section preparation, freshly extracted teeth were collected and fixed in acrylic 
blocks. The teeth were sectioned using a water-cooled diamond saw (Isomet® 5000 Linear Precision 
Saw, Buehler Ltd, IL, USA) longitudinally (for longitudinal sections) and horizontally (for trans-
verse sections) to split the tooth into two parts. Each thick section of tooth was then grinded on 
carborundum stone with equal digital pressure to make the sections paper thin. The sections were 

­Sample Preparation



­Sample  Preparatiox

then dehydrated in absolute alcohol for 10 minutes and clearing was then performed in xylene 
solution for 15 minutes. The section was mounted on to a glass slide using DPX mounting medium. 
Coverslip was then placed on top of the section carefully to avoid air entrapment.

­Scanning Electron Microscopy

To observe dentinal tubules, SEM was performed. Dentin discs of 1.5 mm were first made by cut-
ting the teeth horizontally over cemento-enamel junction using a precision saw (Isomet® 5000 
Linear Precision Saw, Buehler Ltd, IL, USA). The discs were exposed to ethylenediaminetetraacetic 
acid (EDTA) for one minute to unblock the dentinal tubules. After washing them with distilled 
water for one minute and post air drying, these discs were mounted on stubs and sputter coated 
with gold. The discs were observed in an SEM (FEI, Inspect F50, The Netherlands) to obtain micro-
graphs of dentinal tubules.
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Tooth development starts on the 37th day of gestation with the formation of primary epithelial 
bands in the place of future upper and lower jaws. These horse-shoe-shaped bands correspond to 
the future dental arches. These epithelial bands then form two ingrowths called dental lamina 
(lingually positioned) and vestibular lamina (buccally positioned). These ingrowths extend into 
the mesenchyme which is surrounded by the neural crest cells. The vestibular lamina proliferates 
within the mesenchyme and leads to the formation of the vestibule (between the cheek and tooth-
bearing portion of the jaw). The dental lamina gives rise to epithelial outgrowths toward the mes-
enchyme due to continuous proliferative activity which correspond to the location of forthcoming 
deciduous teeth. The tooth development is divided into the following stages: bud, cap, and bell 
(early and late). These stages along with the changes happening in the tooth germ are discussed in 
detail in the following sections.

Saqib Ali1, Imran Farooq1, and Syed Ali Khurram2

1Department of Biomedical Dental Sciences, College of Dentistry, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia
2Unit of Oral and Maxillofacial Pathology, School of Clinical Dentistry, University of Sheffield, Sheffield, United Kingdom
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Tooth Development

Figure 1.1  H and E stained section showing tooth development.


