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PRACTICAL CLINICAL APPLICATION OF HTMA
Case Studies
Hair tissue mineral analysis (HTMA) often reveals the presence of nutritional
imbalances, metabolic disturbances and/or heavy metal exposures that are often not detected
by other types of routine screening tests. The following case studies are just some examples
that show the value of HTMA in revealing existing and potential health conditions that may
otherwise would have gone unrecognized.

Case #1: Arsenic Exposure
This first case involved a young man who was experiencing a number of health
complaints of undetermined origin. His symptoms were general, but periodic fatigue and
confusion were of major concern. Other laboratory tests that were performed failed to show any
significant abnormalities that could pinpoint a reason for his vague symptoms. Therefore, the
doctor submitted a hair sample for analysis.
The HTMA test results revealed a Parasympathetic or Slow Metabolic Type #1 mineral
pattern. A potential inflammatory response was noted due to the markedly elevated sodium-topotassium (Na/K) ratio of 15:1 (TEI ideal Na/K = 2.4:1). A glucose disturbance was also
reflected by the markedly reduced calcium/magnesium (Ca/Mg) ratio of 2.5:1 (TEI ideal Ca/Mg
= 7:1). In this case however, the most startling observation in the test results was that the
patient’s arsenic level was found to be over three and a half times above the established
reference range. TEI’s upper range for arsenic is < 0.020 mg%. Results were rechecked and
confirmed. The patient was unable to provide a possible exposure source to arsenic from his
occupation, working environment, or hobbies. It was then suggested that samples from other
family members be submitted for analysis to determine if they had been exposed. HTMA results
confirmed the presence of elevated arsenic in the other family members as well.
Since tests results of all family members revealed arsenic elevations, it was apparent
that a common exposure existed. A water mineral analysis was suggested in order to
determine if this was a possible source. Water analysis performed locally found the arsenic
level to be several times above the acceptable EPA Standard. The family was then promptly
informed to avoid their drinking water until a proper filtration system could be installed.
It should be emphasized that HTMA proved invaluable in determining excess arsenic in
this particular family that may have otherwise gone unnoticed for years and which could have
contributed to a host of health and developmental problems. As a result of HTMA, a targeted
metabolic approach to nutritional therapy was instituted in order to reduce excessive arsenic
tissue burden and to address the other nutritional and metabolic imbalances found within this
family.

Case #2: Uranium and Radon Exposure
Hair samples were submitted to our laboratory from family members living in the
northeast area of the United States. The major findings in the test reports were markedly
elevated levels of uranium (U). Test results for uranium revealed levels greater than 0.3200
milligrams-percent (mg%) in the child and 0.6600 mg% in the parent. These values represent
levels of over 20 and 40 times the established normal range respectively. Obviously these
results were quite significant, as the normal reference range for hair scalp uranium established
here at Trace Elements testing laboratory is less than 0.0170 mg%. It should be noted that the
original hair specimens were rechecked per TEI’s standard procedure and the secondary testing
confirmed elevated uranium.
Since exposure appeared in both family members it was apparent that they were
possibly exposed to a common source of uranium in their environment. To start, a water test for
uranium was suggested. Subsequent analysis of the drinking water performed by a local
laboratory confirmed elevated uranium. As it is common to find radon gas associated with
excess uranium and its decay, it was also suggested that the home be tested for the presence
of radon. Subsequent radon testing found levels well above current E.P.A standards in the
home. Remedial action was then taken, including the venting of the basement to eliminate
further radon gas exposure throughout the house and a water filtration system was added to the
water supply for the removal of uranium. Again, individualized nutrition and a course of Trace
NutrientsTM nutritional supplementation was recommended based upon the individual’s unique
metabolic types and presenting mineral patterns for the correction of nutritional imbalances and
the mobilization and excretion of uranium.
Discussion:
At Trace Elements, we have often found high levels of uranium in individuals in various
geographic pockets throughout the US. Levels greater than 0.300 mg % often correspond to
high uranium levels in the water supply. The most common geographical areas are those
where granite naturally exists and those areas in which uranium is naturally occurring along with
radon. High uranium in water supplies is also found in agricultural areas where the water is
exposed to fertilizer runoffs. However, agricultural sources of uranium are not typically
associated with radon. It should be stressed that uranium is a naturally occurring element and
therefore will be found in all humans to some extent. However, HTMA has proven to be an
effective screening tool in determining excess exposure in individuals and families which
otherwise would not have been detected.

Case #3: Infection Not Responding To Antibiotics
This case involves a male in his late 30’s who suffered a foot injury caused by a nail
puncture. The patient was treated but an infection developed and antibiotics failed to bring the
infection under control. A worsening of the infection and lack of response to antibiotics
eventually led to the patient being scheduled for amputation of the infected foot. Our client
submitted a hair sample from the patient for analysis to see if anything further could be
determined.
The mineral pattern revealed the patient was Sympathetic dominant, or a fast
metabolizer. The most outstanding finding was an elevated zinc-to-copper (Zn/Cu) ratio of over
fifteen to one. TEI ideal Zn/Cu ratio = 8:1
Supplement recommendations were based upon the patient’s metabolic type and HTMA
profile. Specifically, copper supplementation was recommended in the amount of six milligrams
per day. The patient’s infection began to improve and surgery for amputation was postponed.
The patient responded to the point he was released from the hospital with eventual complete
healing of the involved extremity.

Discussion:
Copper deficiency is known to adversely affect the humoral-immune response and lead
to susceptibility of bacterial manifestations. Low hair copper levels have been seen in
individuals with susceptibility to bacterial infections and who fail to respond to some forms of
antibiotic therapy. Copper therapy is known to reduce inflammation and can enhance the
effects of some forms of antibiotics. A copper deficiency is not usually suspected in such cases
and may not be revealed though usual testing. The hair mineral analysis screen can determine
an impending mineral deficiency or imbalance before the manifestation of overt clinical signs.

Case #4: Insulin Resistance and Diabetes
This case involved a female in her mid-forties who suffered from diabetes due to insulin
resistance. The patient was hyerinsulinemic, overweight and taking oral medication for glucose
control. Her doctor submitted a hair sample to assess her metabolic status and mineral balance.
The patient’s mineral pattern revealed a Parasympathetic dominance, or slow metabolic
pattern, with a markedly elevated calcium (Ca) level. Significant imbalances in the following
mineral interrelationships were noted; calcium-to-phosphorus (Ca/P) was over 27 to 1 (TEI Ideal
Ca/P = 2.6:1), calcium-to-magnesium (Ca/Mg) ratio over 30 to 1 (TEI Ideal Ca/Mg = 7:1),
calcium-to-potassium (Ca/K) ratio over 300 to 1 (TEI ideal Ca/K = 4.2:1), and zinc-to-copper
(Zn/Cu) ratio less than 4 to 1 (TEI Ideal Zn/Cu = 8:1).
The patient was recommended a course of dietary changes and Trace NutrientsTM
supplement recommendations based upon her metabolic type and specific mineral pattern.
Dietary supplementation consisted of emphasizing specific nutrients to support the metabolic
pattern. Para-Pack, and magnesium supplementation (Magnesium Plus) along with its
synergists, such as vitamins E, B6, A, C etc. was emphasized. Chromium supplementation in
the form of glucose tolerance factors (GT – Formula), was recommended due to the elevated
Ca/Mg ratio, which would address the problem of insulin receptor deficit should it exist. Zinc
(Zinc Plus) supplementation and its synergists as well as Trace Nutrients anti-viral formula
(Nutri-Vi) would address the low Zn/Cu ratio and viral susceptibility.
Within a short time the patient’s energy levels increased significantly. The reduction in
weight of over thirty pounds helped to significantly impact glucose control and therefore, oral
medication for glucose control was reduced.
Discussion:
Hyperinsulinism can be caused by a number of factors ranging from insulin resistance
due to receptor deficits to an autoimmune response and of course diseases affecting the
pancreas itself as well as other endocrine disturbances. The doctor found no indication of
pancreatic disease or overt endocrinopathy. At Trace Elements, we have established that a
Ca/Mg ratio over 14:1 is a strong indication of hyperinsulinism. The elevated Ca/Mg ratio
greater than 30:1 indicates a marked increase in insulin production.
Insulin is a thyroid
antagonist which would also account for the elevation in Ca/K greater than 300:1. The
parasympathetic metabolic mineral pattern in conjunction with the low Zn/Cu ratio less than 4:1
would indicate an over-active cellular immune response that could have been initiated by a
virus. However, determination of thyroid antibodies was not reported.
Insulin is a lipogenic, metabolic and thyroid suppressing hormone. Reduction in
hyperinsulinism aids in improving thyroid activity and increases the metabolic rate. Weight loss
is inevitable with insulin reduction and even imperative for those who have a parasympathetic
dominance with an elevated Ca/Mg ratio. An improvement in the Ca/Mg balance reflects

improved glucose control and insulin sensitivity. However, it should be noted that oftentimes a
person with this metabolic pattern might experience fatigue during the course of therapy as
insulin sensitivity improves. This is due to the hypoglycemic response caused by the excess
insulin having a more pronounced metabolic effect. This can be controlled by having the patient
eat more frequently throughout the day as well as maintain adequate protein intake. Also, the
anti-viral nutrients will aid in improving the Zn/Cu pattern and allow a normalization or reduction
in the over-active cellular-immune response.
Further, obesity should be viewed as an endocrine/metabolic disturbance. It is often
promulgated that obesity contributes to diabetes. However, it is my opinion that diabetes
causes obesity due to the multiple interrelated and cascading endocrine involvements. As an
example, when the tissue sensitivity to insulin is reduced the body appropriately produces more
insulin to compensate. However, prolonged high insulin levels cause an increase in adipose
deposition while also suppressing the thyroid gland. Secondarily, adrenal hormone response is
blunted resulting in an overall reduction in the metabolic rate. This results in less calories being
burned and thus contributes further to weight gain even if daily calories are not increased.
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