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Lec.3                          SURVEYING                       

 
INTRODUCTION 

The dentist who initiates removable partial denture treatment is responsible 
for the design of the prosthesis. This is not the responsibility of the dental 
technician. The dental laboratory is responsible for the technical fabrication of 
the prosthesis as described by the dentist on the diagnostic casts and written 
instructions to the technician. 
Critical areas of an abutment that provide for retention can only be identified 
with the use of dental cast surveyor. 
Surveyors are a paralleling instrument used to outline a height of contour on a 
tooth or number of teeth using a common path of insertion or vertical plane 
(Figure 1).  
Tissue undercuts can also be detected that would interfere with the path of 
insertion or removal of the removable partial denture. 
Surveyors are very simple in design and operation. A surveyor is very 
important for the dentist to help in determine the required mouth preparations, 
select a path of insertion and removal, determine the types of direct retainers 
(clasps) and the location of retentive areas on selected teeth, and evaluate 
tissue undercuts. Surveyors are also an excellent instrument to evaluate 
parallelism in preparation design of fixed partial dentures and are an 

indispensable aid in placing attachments for fixed restorations that are to be 
used in combination with removable partial dentures, dental implants, etc. 
Types of surveyors: 
1-Nay surveyor: there is a fixed upright column. 
2-Jelenco surveyor: there is a swiveling arm. 
Parts of surveyor: 
a-Surveyor base 
b-Upright column 
c-Horizontal arm from which the survey tools are suspended. 
d-Table to which the cast is attached. 
e-Mandrel for holding the tools.  
A surveyor may have the following accessories (tools): 
Analyzing rod 
Marking carbon and sheath 
Undercut gauges in "0.25 mm.", "0.5 mm.", "0.75 mm." . 
Wax trimming knife 
Occasionally a handpiece attachment for parallel milling of fixed restorations 
 

USES OF THE SURVEYOR 

1-To help determine the most favorable path of prosthesis insertion and 
removal which: 
a- allows easy placement of a prosthesis by the patient. 
b-avoids impingement on the oral mucosa. 
c- provides the optimal esthetic appearance. 
d-provides optimal clasp placement and retention. 
e- is determined by placement of the guide planes. 
2-To locate the points and areas of teeth and other surface interferences to 
the RPD placement and removal, and determine the amount of correction 
needed for their optimal placement. 
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3-To assist in the paralleling of restorations or guide planes and to have them 
conform to the predetermined path of insertion and removal (Figure 2 & 3). 
4-To enable the dentist to better estimate the amount of retentiveness of the 
clasp used by identifying the angle of cervical convergence.  
5-To indicate where the retentive clasp and reciprocating clasp should be 
located with the least unaesthetic display of metal.  
6-To improve the esthetic result by lessening the need for mutilation of the 
anatomic form of anterior prosthetic teeth in the anterior areas (Figure 4 & 5) 
7-To use undercut gauges to measure the amount of undercut available 
(Figure 6). 
8-To delineate the height of contour of abutment teeth in order to facilitate the 
placement of the retentive clasp, this line is called the survey line. 
9-To indicate remaining areas of tooth and soft tissue undercut to be blocked 
out in order to achieve parallelism. 
10-To provide optimal bracing, stability, and retention by indicating positioning 
of guide planes in abutment preparations. 
11-To aid in placement of attachments in fixed restorations at the 
predetermined path of insertion and removal of the planned removable partial 
denture. 
12-To locate and evaluate possible undercuts on abutments of fixed 
prosthodontic preparations prior to final impressions so the fixed restoration 
will "draw". 
13-To evaluate and shape wax patterns for fixed restorations that will serve as 
abutments for removable partial dentures. 
          SEQUENCE OF SURVEYING A CAST 

1. The cast is placed in the survey table oriented at a level tilt (zero degrees) 
and the clamp on the table tightened to the cast. It is helpful if the locking 
screw of the tilt top (K), and the model clamp locking screw (P) are at right 
angles as shown in Figure 1. The cast should not be moveable when 
tightened to the table. 
2. With the analyzing rod in the vertical rod of the surveyor, the proximal 
surfaces of the teeth are identified that are parallel to the zero degree tilt 
(guide planes), or those that can be made parallel by recontouring. A slight 
change of the tilt of the cast is acceptable to create a more favorable guide 
plane if necessary. 
3. Use the analyzing rod to evaluate the facial and lingual surfaces of all teeth 
in the arch for potential retentive undercuts and for the type of existing survey 
line. The left-right tilt of the cast may be slightly changed to improve the 
survey lines so that a minimum of tooth recontouring is necessary. 
Remember, if a survey line on one side of the arch moves occlusally, the 
survey line on the contralateral side moves apically. 
4. When the desired path of insertion is located with proper guide planes and 
survey lines, use the carbon lead and sheath to mark the survey lines on all of 
the remaining teeth in the arch. 
5. Record tripod marks on the cast using the carbon lead and sheath. Tripod 
marks are necessary to re-position the cast in the laboratory for the technician 
in the block-out procedures to provide you with the design and path of 
insertion and removal you have determined. Tripod marks are made with the 
moveable vertical arm of the surveyor locked in a position so that horizontal 
marks about 5 mm in length can be made on THREE areas on the cast. The 
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three marks determine a plane. Tripod marks on the maxillary cast are usually 
placed on the right, left and anterior palatal vault. On the mandibular cast the 
marks are usually made to the left or right of the lingual frenum and lingual to 
the first or second molars on the soft tissue areas. Occasionally in the 
mandibular arch the tripod marks are placed on the tongue space. When the 
marks are made CIRCLE them with the red pencil for ease of identification 
when the technician re-surveys to place the block-out wax. 
6. Replace the carbon lead and sheath with the appropriate undercut gauge. 
Most often .010" is used for cast circumferential clasps, .020" can be used for 
wrought wire, and .030" used for cast gold. Place the gauge on the desired 
retentive undercut area so that the head of the undercut gauge and the shank 
of the undercut gauge touch the tooth simultaneously. Mark this spot with a 
dot using the red pencil. Verify the accuracy of this mark with the head of the 
undercut gauge. This mark will represent the contact point of the terminal 1/3 
of the retentive tip of the clasp. This area may have to be modified depending 
on your final evaluation of the desired survey line and clasp design. 
7. On the goldenrod sheet, record the tooth reshaping that is necessary to 
develop optimal guide planes and heights of contour and eliminate 
undesirable undercuts. Also record any surgical procedures that may be 
necessary in the elimination of undesirable undercut areas such as large 
tuberosities, mandibular tori, etc. If the existing abutments are unable to be 
modified as desired, a fixed restoration may be indicated.  
Following this sequence the cast(s) should now have: The maximum number 
of guide planes parallel to one another, As many undesirable undercut areas 
as possible identified and eliminated, Anterior teeth can be replaced 
esthetically, The undercut retentive areas should be: 
evenly distributed, balanced in the amount of retention, placed in esthetic 
locations 
 The dentist should now be able to draw an accurate outline of the desired 
design of the removable partial denture on the cast. The basic design rules 
have been provided in a previous handout. 
 The proposed mouth preparations can be performed on the diagnostic casts 
prior to the patients appointment for final impressions. Rest preparations, 
guide planes, modification of heights of contour, etc., should be completed 
and evaluated before the patient is seen for the mouth preparation and final 
impression appointment. 
Pour your final impression twice, as it is always advisable to have a duplicate 
backup cast for fabrication of a remount cast, and for use if the original master 
cast is damaged in the fabrication of the framework. 
DESCRIPTION OF SURVEY LINES 
Survey lines are important, in that various clasp designs and materials require 
specific survey lines and amounts of undercut. For ease in communication, 
retentive survey lines can be classified as either type I, II or III. TYPE I (Figure 
9) 
A type I survey line is "S" shaped with the portion adjacent to the edentulous 
space being low on the tooth (cervical). The portion away from the edentulous 
space is higher on the tooth (occlusal). The deepest undercut is located on 
the portion of the tooth away from the edentulous space. TYPE II (Figure 10) 
A type II survey line is "S" shaped with the portion adjacent to the edentulous 
space being high on the tooth (occlusal). The portion away from the 
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edentulous space is lower on the tooth (cervical). The deepest undercut is 
located on the portion of the tooth adjacent to the edentulous space. TYPE III 
(Figure 11) 
The type III survey line is straight or "U" shaped. It is usually higher on the 
mesial and distal of the tooth, with the bottom of the "U" being more cervical 
placed. The deepest undercut can be anywhere along the survey line. This 
survey line will usually provide minimal retention. 
 
ANGLE OF CERVICAL CONVERGE 
The angle of cervical convergence is located apical to the height of contour on 
the abutment tooth (Figure13), and is one of many factors that may influence 
removable partial denture retention. Some other factors that influence RPD 
retention are neuromuscular coordination, quality and quantity of saliva, 
quality of supportive mucosa, length of denture base, number and type of 
clasps, size and number of guide planes, length and material of clasps, and 
amount of undercut engaged. This angle can be identified by viewing the 
angle formed by the tooth surface gingival to the survey line and the analyzing 
rod or undercut gauge in the surveyor contacting the height of contour. The 
apex of this angle is the point of contact at the survey line. Variations in 
contour of natural or artificial crowns allow this angle to vary greatly from tooth 
to tooth (Figure14). 
With all other factors being equal, the greater the angle of cervical 
convergence, the greater the potential for clasp retention. When two identical 
clasps are placed the same vertical distance into an undercut, with the only 
difference being the angle of cervical convergence, the tooth with the greater 
angle will provide more retention. The angle is obviously of significance when 
evaluating the survey lines on a potential abutment tooth. 
 

 Fig: 1 Surveyor 
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Fig: 2 Existing proximal guide planes, nonparallel, and not optimally shaped 
for a parallel path of insertion and removal. 

 
 

 

 
Fig: 3 Parallel guide planes after preparation, shaped for optimal path of 
insertion and removal. 

 

 

   

 

                                                      
 
Fig: 4 Anterior guide plane before preparation of the proximal surfaces. 
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Fig: 5 Anterior guide planes after preparation will improve esthetics, prosthetic tooth 

placement, and provide optimal guide planes that are parallel, unlike the patient's right 

side. 

 
 

                                                   Fig: 6 Undercut gauge size. 

 

 
Fig .7 Undesirable tooth undercuts due to lingual version of the mandibular posterior 

teeth .Significant modification in design principles may be necessary to provide 

adequate retention.  
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Fig:8 Undesirable soft/hard tissue undercuts on the facial aspect of a mandibular 

premolar that may require modification in the clasping design.An infrabulge clasp 

would be contraindicated. 

 

       
 
                                    Fig 9 Type 1 surveying line. 

           
                                    Fig.10 Type 2 surveying line.            
      

 
 

                                 Fig 11 Type 3 surveying line .  
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Fig:12 Reciprocal survey lines/areas, lingual view. Reciprocal survey lines 
don't always have to be located on the lingual,however that is the most 
common location. 

 
 

 
 
Fig:13 The angle of cervical convergence (0) is formed by tooth surface and 
the analyzing rod in the surveyor touching the height of contour of the tooth. 
 

 

 
Fig:14 Variations in teeth from less facial contour (A) to more prominent facial 
contour (B), will show significant difference of angle of cervical convergence 
with the same amount of retentive undercut. 
 

 
 


