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Abstract-A chronic tactile agnosic with a small, MRI-documented left inferior parietal infarction 
underwent detailed somesthetic testing to assess (1) the acquisition of sensory data, (2) the 
manipulation of somatosensory percept and its association with previous knowledge, and (3) 
recognition occurring at a deeper taxonomic level. Results suggest that tactile agnosia can arise from 
faulty high-level perceptual processes, but that the ability to associate tactually defined objects and 
object parts with episodic memory can be preserved. Consistent with anatomic and physiologic 
studies in nonhuman primates, inferior parietal cortex (including Brodmann area 40, possibly area 
39) appears to serve as a high-level somatosensory region. 

INTRODUCTION 

TACTILE agnosia is a modality-specific disorder characterized by impaired ability to 
recognize objects tactually in the absence of more basic somesthetic dysfunction [S]. It is 
distinguished from basic somesthetic insensitivity, supramodal spatial disorders (hemi- 
neglect), or misnaming due to aphasia [3-5,8,34,37]. This paper addresses the question of 
which step, or steps in the perceptual-mnemonic pathway have been rendered faulty in a 
tactile agnosic. Three broad possibilities are considered. The first is that the acquisition of 
sensory data is inaccurate either because of a disordered search strategy or because of 
interference of competing stimuli. The second is that the rudimentary sensory percept cannot 
be properly manipulated to permit a match with the stored mental representation at a generic 
level. The third is that the recognition level failure occurs at a deeper taxonomic level. 

Regarding the first possibility, a prior study of patients with upper limb weakness (but no 
basic sensory deficits) due to stroke showed that hemiparesis alone causes little or no 
disturbance of tactile object recognition [4]. Nonetheless, normal subjects exhibit 
stereotypical methods for extracting particular tactile properties of objects [21]. For 
example, pressing is optimal for encoding hardness, whereas rubbing is optimal for encoding 
texture. These exploratory motor-tactile procedures are normally combined efficiently 
according to constraint satisfaction processes [19,29]. Hence, in patients with tactile agnosia 
without evident disrupted movement, it is relevant to ask whether a normal motor-tactile 
search strategy is employed. Sensory integration itself might be faulty in that different 
somesthetic properties may influence the perception of each other [19, 291. For example, 
does length influence the perception of width in tactile agnosics? 
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Regarding the second possibility, objects must be recognized from various “viewpoints” 
(object orientation). For recognition to occur, the system needs to either use information 
which is constant to the object irrespective of the viewpoint [23] or mentally rotate an object 
to its canonical orientation [16, 17, 351. Once the basic sensory input is encoded and 
grouped, the associative steps may proceed. The description of the object taken from its 
assumed orientation may be matched against stored knowledge of the object’s form. 
Recognition occurs when a match is found. If mental rotation influences tactile object 
recognition, then mental rotation of handled objects should be impaired in tactile agnosics. A 
failure may also lie at the level of the semantic representations themselves, either because the 
representations are defective, or because they have been rendered relatively inaccessible. For 
example, the inability to tactually recognize a key might result from inexperience with a key 
[S], or difficulty in retrieving stored generic knowledge that a 3-in. rough metal object that is 
round at one end and elongated at the other may be a key. Mental imagery permits objects to 
be compared on the basis of learned physical attributes, and might be defective in tactile 
agnosics. If mental imagery is defective, then it is also relevant to ask whether such a defect is 
specific for haptic imagery, or due to defective mental imagery (including visual) in general. 

Finally, regarding the third possibility, object memory may be more severely impaired at 
taxonomically deeper levels of hierarchical categorization. Objects identified at a basic 
category level (e.g. a pen) are categorized and differentiated most easily, and such categorical 
classification schemes are earliest to develop [32,33]. Subordinate level categorization (e.g. 
my pen) requires intraclass discriminations among objects that share many features, and is 
more difficult. Tactile agnosia, therefore, may affect the various hierarchical levels ofmemory 
representation differently. Previous work has shown that tactile agnosics have moderate 
difficulty recognizing impersonal objects [4], but personal object recognition has not been 
assessed. 

We now present our study of a patient with the smallest lesion we have yet encountered to 
be associated with tactile agnosia. Her unilateral deficit allows her left hand to act as a 
control for her impaired right hand. In order to identify which steps leading to tactile object 
recognition have been damaged in our patient, we performed a series of experiments designed 
to assess exploratory strategies, sensory interactions, mental rotation and mental imagery, 
and episodic object recognition. 

Subject 

METHOD 

The patient, E.C., was a 62-year-old, fully right-handed [26], hypertensive woman with a high school education. 
In 12/89, she abruptly developed an unusual sensation in her right hand which she likened to numbness. Specifically, 
she noticed that although she could sense objects tactually in her purse or pocket, she was often unable to identify 
them unless she saw them. There was a transient sense of right hand weakness which resolved within a day. A CT 
head scan performed the day following onset was normal, but her sensory deficit persisted, with little subjective 
improvement. Nine months later she abruptly developed a left superior quadrantanopia due to a right infracalcarine 
occipital infarction, confirmed by MRI. Within the same vascular territory was a second focus of infarction 
involving the right mesial temporal lobe, due to the same cerebrovascular event as the right occipital infarction. 
Coincidentally noted, however, was a small left inferior parietal cortical infarction which corresponded to her 12/89 
stroke. 

Neurologic examination [24] at the Mayo Clinic in April, 1991 confirmed the left superior quadrantanopia 
without clinically detectable hemiachromatopsia; impaired right hand tactile object recognition; normal hand 
movement and language. Clinical cognitive assessment included the short test ofmental status [20] (score 38 out of 
38), the complex figure test [36] (normal copy, but defective recall), and clinical language assessment (normal 
sentence writing, spelling words, visual and tactile naming, reading aloud and spontaneous discourse). Her only 
impairments reflected visual memory due to the right mesial temporal infarct (complex figure test) and tactile 
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agnosia due to the left inferior parietal infarct. Intellect, language, and motor skills in particular were normal. She 
returned 1 year later for more extensive somesthetic testing. 

Behavioral experiments 

Establishing unilateral tactile agnosia (12189 and 4192 testing sessions). Basic somatosensory function, 
intermediate somatosensory function, and tactile object recognition were assessed using tests described by CASELLI 
[4]. Testing was performed on two separate occasions, 1 year apart to establish the stability of the tactile agnosia. 
Additionally she underwent CASE IV [l l] testing for vibratory detection threshold. 

The acquisition of sensory data (12189 and 4192). 
(i) Response time and exploration of common objects. The patient was videotaped identifying a subset of seven 
items that the patient did not recognize in the generic object recognition task. Each object was presented once to 
each hand. Response time (RT) was recorded from the first contact of the hand with the object to the vocal response. 
Accuracy was also recorded. 
(ii) Combining sensory stimuli: 

-Somatosensory-somatosensory interaction: different dimensions. The effects of varying one dimension 
(length) on the perception ofanother (width) and of varying two dimensions (length and width) on the perception of 
another (depth) were assessed according to tests developed by CASELLI [4]. 

-Visual-somatosensory interaction: tactile and visual judgement of line orientation. This test, based upon the 
Judgement of Line Orientation (JLO) task by BENTON et al. Cl], was modified by CASELLI [4] to include a tactile 
version of the test. 

The manipulation and association of the sensory percept (4/92). 
(i) Test of haptic mental rotation. Two alphabet letters (either P or F) were affixed to a card, and presented one at a 
time for the patient to identify tactually. The stimuli were either the letters or their mirror images. Further, they were 
rotated to one of the following orientations: O/360 deg (upright), 60,120,180 or 240 deg. The patient was first asked 
to identify the letter, and then, determine whether the stimulus was a mirror image or not. If she failed to identify the 
letter correctly, she was told the letter was either a P or an F, and asked to choose. If she still failed to correctly 
identify the letter, she was told its identity and then asked to determine whether the stimulus was the letter itself or its 
mirror image. 
(ii) Test of haptic and visual mental imagery. The patient was asked to compare a series of object pairs in relation to 
a particular physical property. For example, “Which is harder, an orange or an apple?” Some physical properties 
required visual mediation (relative complexity of shape or size) and others required tactual mediation (relative 
hardness, temperature, roughness); half of the comparisons were easy and half were difficult [18]. 

Episodic object recognition: test of personal object discrimination (4/92). This test required the patient to select her 
personal belongings from a set of five items. Objects were chosen that were commonplace so that five generically 
similar items could be presented as distracters. The patient either possessed only one such item (such as a wallet), or 
a small number ofexact duplicates (such as a house key). If she possessed several of certain common items, she or her 
husband was asked to bring in her favorite (such as a necklace). To equate the difficulty of this task with generic 
object recognition, personal object discrimination was examined in three tasks. In the first task the patient knew 
what items were going to be tested because she submitted a prescribed set of 14 of her own personal objects before 
testing. Before each trial, she was given the category of the object (e.g. wallets) and was then instructed to select her 
personal belonging (e.g. her own wallet) from a set of five generically similar objects (e.g. wallets). In the second task 
the patient did not know the set of items to be tested; her husband submitted a prescribed set of her personal items. 
Without being told the category of the object, she was instructed to select her personal belonging (“Which object is 
yours?“) from a set of five objects of the same object category (e.g. all wallets). The third task was similar to the 
second task with the exception that the distracters were from different object categories (e.g. belt, brush, wallet, 
curler, ruler, and cup). 

Neuroanatomical analysis 

Using the template method Of DAMASIO and DAMASIO [9]. the lesions depicted by MRI were mapped onto a set of 
neuroanatomical templates. 

RESULTS 

Behavioral experiments 

Establishing unilateral tactile agnosia. The results from the somesthetic tests and tactile 
object recognition are summarized in Tables 1 and 2, respectively. For many of these tests, 
the patient’s unimpaired, non-dominant left hand served as a control for assessing 
performance of the right hand. 
(i) Basic somatosensory function. E.C.‘s performances on the semiquantitative tests of light 
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Table 1. Basic somatosensory function 

Somutosensory sensation tests 

Date 
Hund 
Light touch 
Proprioception 
Vibratory sensation 
2-point discrimination (mm) 

Intermediate somatosensory tests 

Date 
Hund 
Extinction 
Weight (ratio) 
Texture 
Dimension: L-R (in., no side) 
Dimension: True perceived (in.) 
Shape 
Substance 

419 1 
left 
normal 
normal 
normal 
3.5 

4191 
left 
none 
35 
100% 

3.15 
100% 
100% 

right 
normal 
normal 
normal 
3.5 

right 
none 
35 
100% 
1 
4.75 
100% 
43% 

4192 
left 
normal 
normal 
normal 
3.5 

4192 
left 
none 
35 
100% 

4.15 
100% 
100% 

right 
normal 
normal 
normal 
3.5 

right 
none 
35 
100% 
1 
5.75 

80% 
15% 

Table 2. Tactile object recognition 

Date 419 1 4192 

Hand left right left right 
Generic objects (total) 90% 50% 92.5% 62.5% 
Generic large objects 100% 71.4% 95.2% 66.7% 
Generic small objects 77.8% 36.8% 89.5% 51.9% 

Visual object recognition 100% 

touch, proprioception, and vibratory sensation, were normal for both hands in 4/91 and 
4/92. The quantitative test of two-point discrimination was also normal with a consistent 
distance of 3.5 mm for both hands. CASE IV demonstrated a normal vibratory detection 
threshold bilaterally. The left dorsal index finger showed a 3.21 pm displacement (76th 
percentile) and the right dorsal index finger showed a 4.55 pm displacement (86th percentile). 
(ii) Intermediate somatosensory tasks: 

-Extinction, Weight and Texture. There was no extinction to double simultaneous 
stimulation in tactile, visual or auditory modalities. Weight perception (discriminating 
differentially weighted eggs) and texture perception (discriminating four grades of 
sandpaper) was normal in that E.C. achieved perfect scores with each hand on 4/91 and 4/92. 

-Dimension. The intermanual difference of all three perceived dimensions summed for all 
4 blocks was 1 in. on 4/91 and 4192. E.C.‘s score was compared to the scores of 11 
neurologically normal patients (mean age 50). The mean intermanual difference for the 
control group was 1.3 in. (S.D. = 0.8 in.). Thus, E.C.‘s score was within normal range. The 
absolute value of the difference between the summed actual dimensions and perceived 
dimensions for all four blocks in 4/91 was 3.75 in. for the left and 4.75 in. for the right hand. 
In 4/92 it was 4.75 in. for the left and 5.75 in. for the right. These values are all within two 
standard deviations of the normal controls whose respective values were 2.8 in. 
(S.D.=2.0 in.) for the left and 2.7 in. (S.D.= 1.8 in.) for the right hand. 
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-Shape. E.C. identified all five shapes with each hand in 4/91, but she missed one shape 
with her right hand in 4/92. Given her intact performance in one of the testing sessions, it is 
reasonable to believe that basic shape processing is only slightly impaired in her right hand. 

-Substance. The patient was more impaired when she had to identify materials. Although 
she correctly identified all stimuli with her unaffected left hand, she recognized only 43% in 
4191 and 15% in 4192 with her right hand. 
(iii) Tactile object recognition. E.C. was tested for tactile object recognition in both 4/91 and 
4/92. Her performance remained stable between testing sessions. On both occasions, she 
demonstrated impaired tactile object recognition with the right hand (50% in 4/91,62.5% in 
4/92) compared to her unimpaired left hand (90% in 4/91,92.5% in 4/92). Thus, a significant 
asymmetry was found in the performance of the left and right hands, indicating impaired 
tattle object recognition. Visual object recognition was 100% during both testing sessions. 
She correctly named all objects she accurately identified tactually and visually. 

When the patient guessed the identity of an object, the majority of her errors were 
structural in nature. For example, she mistakenly identified a pine cone as a brush, a ribbon 
as a rubber band, and a snail shell as a bottle cap. Other errors were descriptions of the object 
material. For example, a razor was identified as plastic. Generic object recognition was 
better for large objects overall, but the intermanual difference was similar for large and small 
objects, suggesting that size was not a significant factor. However, she had greater success 
identifying objects within certain categories of small objects, such as pin-like items, than she 
did in other categories containing larger objects, such as desk accessories. 

In summary, our patient has a unilateral tactile agnosia which affects the right hand only. 
The right hand has relatively preserved basic and intermediate somesthetic function. The left 
hand is unimpaired and thus may act as a control for assessing right hand performance. No 
other factors that might adversely influence tactile object recognition, including apraxia, 
aphasia, or hemiparesis were present. 

The acquisition ofsensory data. Table 3 summarizes the results for this section. 
(i) Response time and exploration strategies of common objects. E.C. made no recognition 
errors with her unimpaired hand. Her accuracy improved with her impaired hand to 71% 
(5/7). The average time for identification with the left “control” hand was approx. 3 sec. In 
contrast, the average response time with the impaired right hand was approx. 17 sec. Even 
when the times for only the recognized objects were examined, the average time to recognize 
objects with the right hand was approx. 8.34 set, still considerably longer than the left, non- 
dominant hand. 

Table 3. The acquisition of sensory data 

Hand Left Right 
Course of exploration (7 objects) (tested 4/92) 

Mean overall RT 3 set 17 set 
Mean correct RT 3 set 8.34 set 
Mean number of exploratory procedures per object 2 >3 

Date 
Visual-somatosensory interaction 

419 1 4192 

Tactile judgement of line orientation (left/right lines) 116 716 
Visual judgement of line orientation (left/right lines) 18/30 NA 
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When left and right hands were compared for the types of motor-tactile procedures used to 
apprehend information about the object, the two hands executed the same procedures. The 
unimpaired hand recognized objects quickly, often just by grasping the object. She would 
first grasp the object and then rub it before identifying it. However, the right hand required 
additional information and executed additional procedures. On average, the control hand 
executed two separate procedures for identifying an object; it grasped the object and then 
rubbed it. In contrast, the impaired hand executed more than three separate procedures for 
identifying an object: it grasped the object, rubbed it, pressed it, and followed its contours, 
and then repeated the sequence. The sequence of exploration is similar to that found in 
normal patients when exploring for detailed object information [21]. The impaired right 
hand executed more than three procedures for 70% of the trials; the left hand executed no 
more than three exploratory procedures for any of the objects. 
(ii) Combining sensory stimuli. 

-Somatosensory-somatosensory interaction: different dimensions. When one dimension 
(length) was varied and perceived width was measured, (actual width held constant), a 
significant (P<O.O07, one-tailed t-test) difference was noted in the normal left hand 
perception of width when length was varied for the first block pair; however, no other 
significant interactions were seen either in the controls or in our patient. When two 
dimensions were varied (length and width) and perceived depth was measured, all depth 
perceptions were the same in E.C., despite minor alterations in perceived depth in some 
control subjects. In summary, there was no discernible alteration of interaction between 
multiple dimensions, affecting her impaired right hand. 

-Visual-somatosensory interaction: tactile and visual judgement of line orientation. 
E.C.‘s performance with her left hand was slightly abnormal. Although she made only one 
error with left lines, which was within normal range, she made six errors with right lines, 
which was abnormal when compared to 10 normal controls (mean age 49 years) with 
respective scores of 2.4 (left hand, left line SD. = 1.7) and 3.6 (left hand, right line S.D. = 1.1). 
E.C.‘s performance with her impaired right hand was relatively normal. With her right hand, 
her left line error score was seven and her right line error score was six which are both within 
normal limits when compared to normal control scores of 3.8 (right hand, left line S.D. = 3.1) 
and 5.2 (right hand, right line S.D. = 2.0) for the left and right lines, respectively. 

E.C. scored 18/30 on the visual JLO, which is slightly below normal range. It suggests a 
disorder of spatial orientation that is affecting visual judgement. It is possible that this could 
have adversely affected her tactile JLO since she had to visually match the somesthetically 
perceived target angle. 

The manipulation and association of the sensory percept. 
(i) Test of haptic mental rotation. E.C. correctly identified the orientation of the letter 
(whether it was mirror reversed or not) in 55% of rotation trials (1 l/20) and 50% of 0-deg 
trials (2/4) with her impaired right hand. This score is little better than chance, suggesting 
that her mental rotation abilities are more impaired than might be expected by her impaired 
letter recognition alone (71% correct). It should be noted that orientation scores were for 
known letters; the patient either guessed the identity of the letter or was told before she made 
an orientation judgement. Considering only the letters she correctly identified herself, she 
guessed the correct orientation only 50% of the time. In contrast, with her unimpaired left 
hand she correctly judged the orientation of the letters in 85% of rotation trials (17/20) and 
100% of 0-deg trials (4/4). She made no errors in identifying the letters with her left hand. 
(ii) Test of haptic and visual mental imagery. E.C. was correct on 86% (31/36) of the imagery 



THE NATURE OF TACTILE AGNOSIA 533 

judgements regarding tactile or visual properties. For easy discriminations, she was 100% 
correct for primarily tactile properties (roughness, hardness, temperature, weight) and 100% 
for primarily visual properties (size, shape). For difficult discriminations, she was 67% 
correct (8/12) for primarily tactile properties and 83.3% (5/6) for primarily visual properties. 
When her performance was compared to five normal control subjects (mean age 27.5), her 
imagery judgements were within normal limits. These results suggest that the patient had no 
difficulty accessing somatosensory and visual knowledge about objects since she could make 
fine-level discriminations about objects properties (see Table 4). 

Table 4. Manipulation and association of the sensory percept (tested 4/92) 

Left hand Right hand 

Haptic mental rotation 91.7% 

Patient 

54% 

Controls 

Haptic and visual imagery 
Total (36 items) 
Visual mediation+asy (6 items) 
Visual mediationAifficult (6 items) 
Haptic mediation-asy (12 items) 
Haptic mediation-difficult (12 items) 

86% 87% 
100% 100% 

83.3% 72.2% 
100% 100% 
67% 65% 

Episodic object recognition: Test of personal object discrimination. The results are 
summarized in Table 5. Overall, in three tasks requiring the patient to discriminate her 
personal item from an array of impersonal items, E.C. was 91.7% (22/24) correct with her left 
control hand. With her impaired right hand, she correctly identified 75% (18/24) of her 
personal effects. 

Table 5. Episodic object recognition (tested 4/92 and 4/93) 

Left hand Right hand 

Personal object discrimination 
Overall 
Known object set and category with same category distracters 
Unknown object set and category with same category distracters 
Unknown object set and category with different category distracters 

91.7% 75% 
100% 78.6% 

83.3% 66.7% 
75% 75% 

(i) Select from Like Objects: Set of Personal Items and Category of Object Known. EC. 
made no errors in selecting her personal item from a set of impersonal but generically related 
items with her left control hand. With her impaired right hand, she correctly recognized 
78.6% (1 l/14) of her personal effects. She failed to recognize her house key, car key and pen. 
When asked how she was able to identify personal objects with her impaired hand, she 
reported that she searched for a unique feature of the personal item, such as a small teardrop 
crystal on her necklace, and reasoned that the item must be her own. 
(ii) Select from Like Objects: Set of Personal Items and Category of Object Unknown. E.C. 
correctly identified 83.3% (5/6) of her personal items from an array of same category 
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distracters with her left control hand and 66.7% (4/6) of her personal items with her impaired 
right hand. Although she failed to recognize her pen with both hands, she also failed to 
recognize her ring with her impaired hand. 
(iii) Select from Unlike Objects: Set of Personal Items and Category of Object Unknown. 
E.C. correctly distinguished 75% (3/4) of her items with both hands. She could not recognize 
her hair curler with either hand. Hence, although personal object recognition was still 
impaired with her right hand, it was better than generic object recognition (75% vs 62.5%, 
respectively). 

Neuroanatomical analyses 

Figure 1 shows the MRI and corresponding template analysis of the infarctions. The scan 
reveals two lesions. Most relevant for this study is the left inferior parietal infarction. 
Experience to date [3, 41 suggests that damage which includes this area produces tactile 
agnosia. It corresponds to Brodmann area 40 and, to a lesser degree, 39. The right 

hemisphere infarction corresponds to Brodmann areas 17 (infracalcarine), 18 and 36 
(parahippocampal gyrus). Although this second lesion could also affect certain aspects of her 
behavior (e.g. nonverbal aspects of memory), other patients with lesions in similar areas do 
not have any observable tactile deficits [4]. Further, E.C. did not describe any new 
somatosensory symptoms at the time of onset. 

DISCUSSION 

Our results suggest that tactile agnosia is a high-level perceptual disorder that can result 
from a failure to integrate accurately acquired somesthetic features into a haptic mental 
image which can then be manipulated. 

We first investigated whether the acquisition of sensory data was inaccurate because of 
interference of competing stimuli or because of a disordered search strategy. In our patient, 
basic and intermediate somesthetic function was relatively preserved, indicating that 
submodal somatosensory input was sufficiently decoded. Multidimensional processing of 
object structure was also preserved, indicating that competing dimensional parameters did 
not interfere with sensory decoding of each individual parameter (e.g. length did not impede 
the perception of width). However, although normal object exploration patterns were 
executed, exploration was overly repetitive during object identification tasks. Her behavior 
and self reports suggest that our patient had difficulty combining accurately decoded object 
parts into cohesive tactile representations. 

Next, we examined whether the rudimentary sensory percept could be properly 
manipulated and associated to permit a match with the stored mental representation at a 
generic level. Haptic mental rotation was impaired even when the alphabet letter was 
correctly identified when manipulated by the affected hand, indicating an inability to 
manipulate the somesthetic percept that was not due to impaired somatosensory orientation 
in view of preserved tactile orientation (tactile JOL task). Further, haptic mental imagery 
was normal, indicating intact knowledge about tactile properties of objects. Thus, our 
patient’s tactile agnosia did not result from a failure to associate the normally integrated 
percept with previously acquired memories. 

Last, we investigated whether the recognition level failure was more severe at deeper 
taxonomic levels. We found no evidence of impaired association between the percept and 
episodic memory. Rather, tactile object recognition appeared to be facilitated by preserved 
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Fig. 1. MRI and anatomical templates in the top row show the proton density weighted MRI 
transverse sections depicting two discrete areas of infarction. The relevant lesion is located in the left 
inferior parietal lobe., and involves part of Brodmann area 40 and to a lesser degree area 39. The 
second and larger area ofinfarction involves right mesial temporal, retrosplenial, and mesial occipital 

cortices. 
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access to episodic memories associated with personal objects. In contrast to prosopagnosia, 
generic object recognition was more impaired than personal object recognition. The tactile 
object recognition failure was unilateral, suggesting that identification fails before entry into 
topographically distributed representations (which, if accessed then facilitate recognition). 
Our results, therefore, are most consistent with tactile agnosia resulting from a high-level 
perceptual disorder which involves the integrating of basic sensory information to form a 
tactile representation and manipulating that representation. 

Despite our patient’s problems with forming a coherent tactile percept with her impaired 
hand, she was still able to learn and recognize with effort objects she initially failed to 
recognize. This occurred despite damage to right mesial temporal structures (with evidently 
impaired visual memory on the complex figure test). We suspect the reason lies in her 
preserved ability to access episodic memory. The initial somesthetic and visual object 
recognition tasks (which included her unimpaired hand as well as her impaired hand) 
permitted her to identify all objects in the set at least twice, and those which she failed to 
recognize (with her impaired hand only) comprised a smaller subset. Despite impaired 
sensory integration processes, preserved interaction between perceptual processes and 
episodic memory permitted the learning of new objects. 

That certain object features can be used to evoke associated stored personal memories 
suggests that tactile object recognition is an interactive system-both bottom-up perceptual 
information and top-down object knowledge drive object recognition [25]. Tactile 
perceptual processes drive information to levels holding stored information about particular 
types of objects. Similarities between the tactile-motor imput and stored representations 
permit the recognition and categorization of an object and its parts. Basic features of an 
object become activated when an object is felt. Consequently, higher-level representations of 
objects with those features become activated as well. Newly activated memorized 
information can then feed back down to lower levels thus activating more memories, 
affecting the perceptual processes themselves. That is, episodic memory and stored object 
knowledge should exert top-down influences on tactile sensory information during the tactile 
object recognition process. For within-class discrimination tasks, feature values are the basis 
for identification. If the object recognition system can activate a critical defining feature from 
episodic and semantic memory, then it can identify which object is the personal item. 
Therefore, tactile object recognition is facilitated if the patient can use previous experience 
with the object and its features. 

The availability of episodic object information demonstrated by our patient’s tactile object 
recognition performance suggests a different mechanism for the recognition failure between 
tactile agnosia and prosopagnosia. Both tactile agnosics and prosopagnosics have normal 
exploratory strategies [30] and preserved abilities to perceive the values of a finite set of 
physical properties [38]. However, prosopagnosics have normal categorical face recognition 
such that they correctly identify a human face as a human face, including attributes such as 
age, gender, and expression, but have impaired episodic object recognition [lo, 381. 
Conversely in our patient, access to episodic memory regarding an object is preserved and 
facilitates recognition, but there is greater impairment of generic object recognition 
manifesting as a failure at more superficial taxonomic levels. Whether there are also 
taxonomically deeper forms of tactile agnosia which would be analogous to prosopagnosia 
remains an open question. 

The formulation of tactile agnosia as a high-level perceptual somesthetic disturbance fits 
well with anatomical and physiological data supporting a somatosensory role for inferior 
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parietal cortices. SI is bounded ventrolaterally by SII (parietal operculum), which has been 
mapped in many animal species [ l&31,39] and in humans [22,27]. In cats [6,7, 1 l] and 
monkeys [2,14], two other somatosensory areas contiguous to SII have been described, and 
labelled SIII (inferior parietal cortex) and SIV (posterior insular and retroinsular cortex). 
Each region contains its own somatotopic representation of the body, and the somatotopic 
patterns differ between regions. Human neuroanatomical counterparts to SIT1 and SIV have 
not been studied to date. In the monkey, area 7b below the intraparietal sulcus and abutting 
the posterior parietal operculum is thought to be the simian homologue of SIII [2]. Human 
homologies, inferred from modern cytoarchitectonic data of the inferior parietal lobule [12, 
131, and anatomical studies supporting the existence of a ventral or perisylvian 
parietofrontal somatosensory network [ 15,281, suggest that SIII may include areas PF and 
PG within Brodmann areas 40 and 39, respectively, as these areas extend posteriorly from 
the parietal operculum, and are inferior to the intraparietal sulcus. Our behavioral data lend 
further support to the idea that the inferior parietal lobule has a somatosensory function. 

In conclusion, we have demonstrated that a selective disruption in tactile object 
recognition can result from a modality specific somesthetic integration step that combines 
the preserved submodal features into a coherent somesthetic image. Failure of this 
integration step is correlated with damage to a small area in the inferior parietal lobule. 
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