Dissecting Microscope
Versus Magnifying Loupes
with Transillumination

in the Preparation of
Follicular Unit Grafts

A Bilateral Controlled Study

ROBERT M. BERNSTEIN, MD
WILLIAM R. RASSMAN, MD

BACKGROUND. The increasing importance that hair transplant
surgeons are placing on maintaining the integrity of the natu-
rally occurring follicular unit has generated great interest in
finding the ideal method of graft dissection.

OBJECTIVE. The present study attempts to compare two popular dis-
secting technigues: the dissecting microscope, and magnifying loupes
with transillumination, in the preparation of follicular unit grafts.
METHODS. Donor strips from 41 patients were used in a pro-
spective, bilateral controlled fashion to compare the two different
dissecting techniques.

RESULTS. Microscopic dissection produced a 17% greater yield

of hair as compared with magnifying loupes with transillumi-
nation.

CONCLUSION. The results of this study show an increase in the
yield of follicular unit grafts, as well as the total amount of hair
harvested from the donor strip, when using the dissecting mi-
croscope as compared with magnifying loupes with transillumi-
nation. This increase was observed when only the latter part of
the dissecting procedure was studied. When complete micro-
scopic dissection is used, the advantage should be even more
significant. © 1998 by the American Society for Dermatologic
Surgery, Inc. Dermatol Surg 1998,24:875-880.

ith the increasing popularity of “follicular
Wunit transplantation,”'™ in which naturally

occurring, individual follicular units are used
exclusively in the hair restoration procedure, and with
the generally increased awareness that the integrity of
these units must be preserved regardless of the method
of transplantation, the need to determine the optimal
way to dissect intact follicular groups from the donor
strip has become extremely important.

Loupe magnification with back lighting (transillumi-
nation), originally developed by Dr. Paul Rose in 1995
(Rose P, Presentation, ISHRS Meeting, Nashville, TN,
September 1996), aids in the visualization and dissec-
tion of follicular units and has been especially useful in
patients with blond or white hair. The use of the micro-
scope to facilitate graft dissection was first advocated
by Dr. Bobby Limmer, who has been using this tech-
nique since 1988.* He has long held that the microscope
offers significant advantages over direct visualization
and/or loupe magnification. Dr. David Seager has ob-
served 20% more hair when using the microscope,” but
this has not been documented in a well-controlled
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study. Dr. Norwood had also felt that the microscope
produced a better yield, but cautioned that switching to
the microscope could throw an office into “turmoil” if
the transition is made too abruptly.® In the experience
of these authors, the microscope was well received and
quickly adapted by our staff, although in the initial
training phases, follicular dissection took somewhat
longer.

Other practitioners have also expressed concerns
that the use of the microscope may unduly slow down
the procedure and that staff resistance to this new tech-
nology may be an insurmountable problem in some
practices. Dr. Richard Shiell has questioned the “20%
wastage factor” and has suggested that experienced
technicians can cut excellent grafts without the micro-
scope.” He also questioned whether the higher eco-
nomic costs due to the purchase of microscopes, staff
training, and slower dissection would outweigh the
benefits of using a “state of the art microscopic tech-
nique.” Another issue addressed by Dr. Shiell is the
question of whether an increase in yield on the order of
10-20% is even critical to the transplant process since,
in his opinion, less than 20% of men (and only 2% of the
hair transplant population) loose so much hair that
their donor supply would be a problem later in life. Dr.
Norwood, on the other hand, feels that 95% of hair
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transplant patients would eventually need to use all
available donor hair (Norwood O, personal communi-
cation, October 1996), so that obtaining the maximum
yield from the donor source is very important.

It is the opinion of these authors that the limitations
of the donor supply are critical to the outcome of the
transplant in those patients whose donor supply may
be maximally exploited. Therefore, the donor supply
must be accurately assessed and carefully considered in
each and every patient undergoing surgical hair resto-
ration."? In addition, since relatively large numbers of
follicular units must be utilized if the patient is to
achieve satisfaction in a limited number of transplant
sessions,” we feel that even relatively small increases in
either the number or quality of follicular units would be
of significant benefit to the patient, and would justify
using more accurate dissecting techniques.

Dr. Seager has shown that breaking up follicular
units into individual hairs follicles can result in poor
graft growth.”> Drs. Cooley and Vogel have shown that
delayed graft growth may be caused by the removal of
the dermal papillae during dissection.® Both of these
studies indicate that meticulous graft dissection may
not only increase the absolute number of implants ob-
tained from the donor strip, but can improve their
growth as well, thus lending further support to the
importance of precise dissecting techniques.

The purpose of this study was to objectively measure
the yield of follicular implants obtained with the dis-
secting microscope as compared with using loupe mag-
nification with transillumination (backlighting). This
study does not attempt to address the question of how
the two dissection techniques will affect implant sur-
vival. This important question still needs to be ad-
dressed in well-controlled, prospective studies.

Our facility was in a unique position to examine the
relative merits of the different methods of follicular
dissection. We have been performing follicular unit
transplantation since the beginning of 1995,' and had
developed significant expertise in dissection both with
and without transillumination. Dissection with transil-
lumination and loupe magnification had been fully im-
plemented in our clinic since December 1996. At the
time we implemented transillumination with loupe
magnification, we performed a cursory study of graft
yield and felt that the benefits of this technique over
conventional “tongue blade” dissection were on the or-
der of 20%. Prior to fully converting to the microscopic,
we were determined to objectively ascertain the value
gained by switching to this type of dissection.

At the time this study was conducted we were per-
forming part of each procedure with the microscope.
Our decision to fully adopt microscopic dissection
would be based upon the benefits of increased implant
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yield, weighted against greater dissection time and
staffing issues.

Although our data were accumulated after the qual-
ity of our dissection appeared to be stable, it is impor-
tant to emphasize that the study was conducted in a
transitional period, during which time our staff had
great facility in one technique (magnification dissection
with backlighting) and more limited experience with
another (microscopic dissection). Discussions with
medical groups who have had longer experience in mi-
croscopic dissection suggest that further benefits with
the microscope may be obtained over time, and that the
learning curve when using this technique does not pla-
teau quickly. The results of the present study should be
viewed in this context. This study is, therefore, not
meant to be a definitive work on the merits of the
microscope, but rather to examine quantitatively, and
in a more controlled way, some of the impressions that
have, thus far, been arrived at anecdotally.

Materials and Methods

This study was prospective, randomized, and bilaterally con-
trolled. All patients in the study were undergoing their first
elective hair restoration procedure for male pattern baldness.
Follicular unit transplantation' was used exclusively in the
protocol.

Local anesthesia consisting of a mixture of lidocaine, bupiv-
icaine, and epinephrine was administered in a ring block
fashion. A strip of donor hair was clipped to approximately
2-3 mm in length. The donor strip was harvested from the
mid-portion of the permanent zone in the back of the scalp. A
two-bladed knife was used to standardize the width of the
donor strip. The strips ranged from 1.2 to 1.8 cm in width and
from 12 to 30 cm in length. Dissection was carried out in the
mid to deep fat, below the level of the hair follicles. The
wound was closed with a single, running, cutaneous suture.

The entire donor strip was dissected and transplanted, but
only the medial aspect was used in the study in order to
minimize variations in the density of each side as one moved
laterally. The harvested strip was bisected at the midline us-
ing a straight razor. The two pieces were then placed side by
side so that the midline edges aligned flush with one another.
The lateral aspects of each strip were removed so that the
medial portions to be studied were of equal length. The size of
the medial portions of the strip devoted to the study varied
from procedure to procedure, but were always equal.

The two strips were randomly assigned for dissection us-
ing the microscope (group A) or using loupe magnification
with transillumination (group B). Each piece was further sub-
divided into approximately 3-mm vertical sections. This was
accomplished with a straight razor making a single vertical
cut through the strip, under magnification, while traction was
applied to each end of the strip, with the help of a second
assistant. During the course of the dissection the technicians
performing the study would alternate between using the mi-
croscope and using the loupes. In this way, fatigue would
have a minimal effect on the outcome. Our most experienced
technicians were used for the study and were chosen after
they had reached a steady level of competence using the
microscope. Other technicians assisted in dissecting the lateral
aspects of the strip not used in the study.
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Table 1. A Comparison of Follicular Unit and Hair Counts Using Different Dissecting Techniques

Dissecting Microscope Loupes with Transillumination Comparison
Total Hairs Total Hairs

Fol.  Total  perF. Fol.  Total  perF. Diff. in  Diff. in

# 1's 2s 35 4's Units Hairs Unit 1's 2's 3's 4s Units Hairs Unit  F. Units  Hairs
1 36 76 68 26 206 496 2.41 46 78 55 19 198 443 2.24 4.04% 11.96%
2 50 85 47 2 184 369 2.01 34 88 34 3 159 324 2.04 15.72% 13.89%
3 39 55 33 5 132 268 2.03 29 66 23 3 121 242 2.00 9.09% 10.74%
4 42 99 57 14 212 467 2.20 43 91 56 14 204 449 2.20 3.92% 4.01%
5 20 42 30 18 110 266 242 19 50 21 5 95 202 213 15.79% 31.68%
6 83 99 29 0 211 368 1.74 75 84 27 0 186 324 1.74 13.44% 13.58%
7 92 136 86 27 341 730 2.14 86 120 52 19 277 558 2.01 23.10% 30.82%
8 104 205 105 39 453 985 217 121 194 87 9 411 806 1.96 10.22% 22.21%
9 48 118 58 22 246 546 222 40 88 39 4 171 349 2.04 43.86% 56.45%
10 45 100 64 24 233 533 2.29 44 107 45 11 207 437 211 12.56% 21.97%
11 57 125 83 31 296 680 2.30 57 129 71 9 266 564 2.12 11.28% 20.57%
12 33 72 61 26 192 464 2.42 43 80 54 18 195 437 224 —1.54% 6.18%
13 37 83 44 18 182 407 2.24 40 76 35 12 163 345 212 11.66% 17.97%
14 29 56 47 7 139 310 223 35 57 37 5 134 280 2.09 3.73% 10.71%
15 25 40 30 4 99 211 213 27 34 26 2 89 181 2.03 11.24% 16.57%
16 40 80 74 31 225 546 2.43 31 90 68 13 202 467 231 11.39% 16.92%
17 34 67 74 39 214 546 2.55 44 75 63 32 214 511 2.39 0.00% 6.85%
18 23 106 93 53 275 726 2.64 40 113 74 35 262 628 240 4.96% 15.61%
19 48 92 85 54 279 703 2.52 56 87 72 24 239 542 227 16.74% 29.70%
20 24 80 75 34 213 545 2.56 37 84 56 21 198 457 2.31 7.58% 19.26%
21 51 72 71 13 207 460 222 43 81 50 8 182 387 213 13.74% 18.86%
22 41 73 65 49 228 578 2.54 36 78 74 32 220 542 2.46 3.64% 6.64%
23 23 78 69 25 195 486 2.49 33 75 51 14 173 392 227 12.72% 23.98%
24 15 60 40 0 115 255 222 21 62 21 0 104 208 2.00 10.58% 22.60%
25 41 102 59 15 217 482 222 60 98 41 14 213 435 2.04 1.88% 10.80%
26 45 77 45 7 174 362 2.08 52 76 32 3 163 312 1.91 6.75% 16.03%
27 33 82 59 34 208 510 2.45 34 75 56 19 184 428 2.33 13.04% 19.16%
28 39 57 31 0 127 246 1.94 42 58 21 0 121 221 1.83 4.96% 11.31%
29 29 79 55 4 167 368 220 17 73 36 0 126 271 2.15 32.54% 35.79%
30 56 99 33 2 190 361 1.90 48 65 39 1 153 299 1.95 24.18% 20.74%
31 22 58 39 17 136 323 2.38 27 44 31 18 120 280 2.33 13.33% 15.36%
32 53 92 51 12 208 438 211 64 87 45 6 202 397 1.97 2.97% 10.33%
33 41 65 43 7 156 328 2.10 56 58 37 1 152 287 1.89 2.63% 14.29%
34 33 88 66 29 216 523 242 52 95 57 20 224 493 2.20 —3.57% 6.09%
35 10 46 43 17 116 299 2.58 12 43 43 9 . 107 263 2.46 8.41% 13.69%
36 23 71 70 25 189 475 2.51 44 79 53 12 188 409 2.18 0.53% 16.14%
37 35 82 54 12 183 409 223 46 78 43 7 174 359 2.06 517% 13.93%
38 54 77 29 0 160 295 1.84 63 78 18 0 159 273 1.72 0.63% 8.06%
39 21 65 57 14 157 378 241 24 69 43 9 145 327 2.26 8.28% 15.60%
40 60 177 181 116 534 1421 2.66 94 166 160 105 525 1326 2.53 1.71% 7.16%
41 35 75 71 40 221 558 2.52 41 87 68 23 219 511 2.33 0.91% 9.20%
Averages 2.28 2.14 9.60% 16.91%

The individual strips were laid on their side and dissection
was accomplished using a #10 Persona blade, set on a #3 blade
handle. The staff was instructed to make every attempt to
keep the follicular units intact. Excess skin between the follic-
ular units was trimmed away. As they were dissected, the
implants were sorted into groups containing one, two, three,
and four hairs. All hair fragments that were judged to be
potentially viable were counted and used in the study. This
judgment was carefully made under physician supervision
and was the same for both groups. The waste was also
checked for potentially viable hair. Implants of both groups
were spot checked under the microscope for a subjective eval-
uation of the quality of the dissection. The time spent for each
type of dissection was also recorded.

Microscopic dissection was performed using a Meiji-ETM

Microscope at 10X power. Standard magnifying loupes rang-
ing from 1.75 to 2.5 magnification were used. The choice of
specific loupe magnification depended upon the personal
preferences of the dissectors, with 2X being the most common
power. Custom made backlighting tables, based upon the
design of Dr. Paul Rose, were used for transillumination.

Results

Table 1 describes the number and composition of fol-
licular units generated using the dissecting microscope
and loupe magnification with transillumination in the
41 patients studied. Microscopic dissection produced,
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on the average, 10% more follicular units than loupe
dissection. The average number of hairs per implant
was 2.28 with the microscope, and 2.14 with loupe dis-
section. The average total number of hairs generated by
the microscope was 17% greater than with the loupes.

Although not the focus of our study, a subjective

spot microscopic evaluation of the quality of the im-
plants from each group revealed that the microscopi-
cally dissected implants were generally of the same size
as the loupe-dissected group. The microscopically dis-
sected grafts were sometimes trimmed more evenly,
but in general an independent observer could not dis-
tinguish between the implants dissected by using the
microscope from those dissected with the loupes. We
did note a small number of hair bulbs left exposed (not
covered by subcutaneous fat) in the loupe group, but
this was also noted in the microscope group. It was
most commonly seen involving one hair of a larger
follicular unit. In some cases, it may have represented
uneven harvesting, rather than being related to the dis-
section per se. A more rigorous evaluation of implant
quality has been carried out by Drs. Jerry Cooley and
James Vogel (Follicle trauma in hair transplantation:
prevalence and prevention. Presentation, ISHRS Meet-
ing, Barcelona, Spain, October 1997).
" As expected from the numerical differences in hair
counts, there were less hair fragments in the discarded
tissue resulting from microscopic dissection than from
loupe dissection. The discarded tissue from both meth-
ods of dissection was always scrutinized for possible
viable follicles, and questionable fragments were al-
ways counted and planted.

The average time for dissection with the microscope
was approximately twice as long as with the loupes
when taken at the point in which the technician first
reached a level of competence high enough to generate
quality implants. With experience, the technicians’ time
for microscopic dissection continued to decrease but
seemed to reach a stable level when it took approxi-
mately 25% longer than with loupe dissection.

Discussion

The results of our study clearly show an increase in the
yield of follicular unit grafts (implants) from the donor
strip when using the dissecting microscope, and sup-
ports the increase in yield observed by others.” The
results are even more significant when the total number
of hairs are measured. The reason is that microscopic
dissection not only yielded more follicular unit im-
plants, but each implant contained, on average, slightly
more hair. It is important to emphasize that the 17%
gain in the total number of hairs obtained with the
microscope was an increase over that achieved with
loupe magnification and transillumination. If micro-
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scopic dissection was compared with unaided direct
visualization, the differences would be even more dra-
matic. In our protocol, we made vertical subdivisions in
the strip at 3-mm intervals, under direct visualization
with the loupes, but prior to microscopic dissection.
This enabled our technicians to work with smaller
pieces of tissue and to immediately lay the strip on its
side. From this position, all the microscopic dissection
could easily be performed on small strips that were well
stabilized on the cutting surface.

The method originally devised by Dr. Limmer (Per-
sonal communications, November 1997), and adapted
by others (Seager D, personal communications, October
1997), is to initially subdivide the strip, under micro-
scopic control (to completely avoid transecting follicu-
lar units) into several large sections. This initial section-
ing, performed by the most proficient staff member,
generates tissue with which the other experienced staff
members can work. These staff members, beginning at
one end of their large section, generate slivers that are
one follicular unit deep. These fine slivers are then
placed on their sides and the dissection is easily com-
pleted by the rest of the staff.

The current technique used by Dr. Limmer (Personal
communications, November 1997) is designed to more
evenly distribute the workload to the staff. In this
method, the initial strip is vertically subdivided into
approximately 2.0-2.5-mm-wide pieces under micro-
scopic control. The other staff members, starting at one
end of each piece, complete the dissection under the
microscope. We adopted this technique in our facility
once the study had been completed. Although it is ini-
tially more difficult and slower, the yield is greater with
complete microscopic dissection, possibly adding an
additional 5% or more, to the 17% benefit already
achieved with using the microscope for only the dissec-
tion of the individual pieces. In retrospect, we feel that
the method offered in our protocol might be appropri-
ate for a “team in transition,” but with more experience
the microscope should be used to guide the initial ver-
tical sectioning as well. It is obvious that complete mi-
croscope control of every aspect of the dissection
should be the goal.

It has been our subjective impression that less skilled
cutters may actually show more improvement in their
dissection from using the microscope than those that
are highly trained. If this is the case, dissecting teams
with more limited experience may have even greater
benefit from using the microscope. Dr. Seager also be-
lieves that the value of the microscope may be more
significant in the hands of the less experienced dissec-
tors. As we alluded to in the introduction, some con-
tinued improvement may possibly be achieved when
the dissectors use the microscope over extended peri-
ods. Dr. Seager feels that there is at least an additional



Dermatol Surg
1998;24:875-880

5% increase in yield during the second 6 months. Inter-
estingly, he has found that with continued practice, the
microscope may take only 10% longer, but can take four
times as long in the first month (Seager D, personal
communications, October 1997).

Another advantage of the microscope, besides the
increased yield and the easy identification of follicular
units, may be decreased back and neck strain. This is
probably due to the more upright posture of the staff
when using the stereoscope compared with the loupes.

The main disadvantage of using the microscope has
been the increased dissection time. Ergonomically,
there is inefficient movement of grafts in and out of the
microscope’s visual field. Better organization of the dis-
sected implants at the periphery of the field appears to
reduce the need to constantly refocus one’s eyes and
therefore speeds up the dissection process. In addition,
not trimming the implants too close will decrease dis-
section time, and most likely maximize graft survival.
As we have shown, the dissecting time decreases sig-
nificantly as the staff becomes more accustomed to us-
ing the stereoscope.

In the office where this study was performed, the
microscope was presented as a new tool to possibly
improve the capabilities of the staff, and learning mi-
croscopic dissection became an absolute job require-
ment. In this setting, the new procedure and was met
with much interest and enthusiasm.

The main advantages of transillumination are that: 1)
it does not represent a significant break from traditional
dissecting techniques, so that the staff more readily
adapts to this change; and 2) portable backlighting sur-
faces are relatively inexpensive, and are smaller, less
fragile, and easier to store than dissecting microscopes.

There are a number of problems that we have en-
countered with transillumination. 1) Built-in backlight-
ing stations limit the usefulness of that surface for other
purposes. 2) To be maximally effective, the overhead
lights need to be dimmed. This hampers surgical activ-
ities performed in the room at the same time, such as
creating recipient sites. 3) As the cutting surface be-
comes scratched, the light source becomes partially
blocked, limiting the ability to perform accurate dissec-
tion. 4) Unless the cutting surfaces are disposable, they
are very difficult to clean and sterilize. 5) Most impor-
tantly, the usefulness of backlighting is severely limited
in all but the thinnest of sections, and is virtually use-
less in the initial subdivision of the donor strip. In other
words, in order for backlighting to be effective, the strip
must first be prepared by dissecting techniques that cut
the strip under low visibility, and risk the integrity of
the follicular unit.

Although not examined in this study, we have found
that the microscope offers additional advantages in
cases where there is donor scarring and concomitant
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distortion of the hair follicles. Similarly, we have found
that the microscope is especially useful in dissecting the
curved hair shafts characteristic of the black races.

A criticism of extensive micrografting has been the
resultant thin look. It is clear that in order to truly
benefit from the follicular unit transplantation proce-
dure, the full follicular unit must be preserved in the
dissection. The use of the multi-bladed knife with more
than two blades (which had been used by our group in
the past and has since been abandoned) also does not
permit the surgeon to capture intact follicular units as
they are broken up even before the dissection takes
place. When this is combined with less than optimal
dissecting techniques, the results approach that of mi-
crografting. If, because of poor harvesting techniques
and less than optimal graft dissection, only partial fol-
licular units are transplanted, the surgeon cannot pos-
sibly expect to achieve the best aesthetic results.

The fullness achieved by using significant numbers
of the naturally occurring three- and four-hair implants
obtained from careful follicular dissection produces a
cosmetic impact that cannot be duplicated with the one-
and two-hair grafts that result when the integrity of the
larger follicular groups are not preserved in the dissec-
tion. However, attempts to combine multiple follicular
units to create greater density will never match the
naturalness produced by using the intact follicular unit,
since unnecessary skin is moved and larger wounds
must accommodate the larger skin volume.'* The goal,
therefore, should be to preserve the follicular unit in the
harvesting and in the dissection process. Once the nat-
urally occurring follicular units of various sizes are
identified and dissected, their selective distribution can
be used to produce the best possible cosmetic results for
the patient.?

Although recent evidence has suggested, and logic
dictates, that preserving the tissue surrounding each
follicular unit enhances graft survival, the question of
whether the patient is better served when the follicular
implants are carefully sculpted or merely trimmed of
excess tissue still needs to be determined. The major
advantages of closely trimming the grafts are that it
allows for smaller wounds, closer placement of recipi-
ent sites, and a resultant increased density, provided, of
course, that the follicular unit is left intact. Very close
trimming, however, may increase the chance of graft
injury both during dissection and with subsequent graft
handling and placement. Certainly, close trimming of
the follicular units can only be accomplished safely by
using the microscope.

Each practitioner must make judgments regarding
how close to trim the implants based upon the skill of
the staff and the goals of the surgery. The staff can be
trained to use the microscope in a more expedient man-
ner by trimming the follicular units less closely. Al-
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though this may increase cutting speed, it will not take
full advantage of the capabilities and benefits of micro-
scopic dissection. In the end, judgments regarding graft
dissection become as much an art as other aspects of the
transplant procedure, but no less critical to its outcome.

Conclusion

The growing popularity of the stereo-microscope can be
justified by the increased yield that it achieves, espe-
cially in the patient who will fully exploit his, or her,
donor supply. Greater absolute numbers of follicular
units and increased hair counts in the individual grafts
have been observed and documented with microscopic
dissection when compared with loupe magnification
with backlighting. Although microscopic dissection
represents a significant departure from the “old school”
of graft dissection, the new requirements of follicular
unit transplantation, and other transplant procedures
that require the increasing use of very small grafts,
mandate more sophisticated dissecting techniques.
Some of the barriers to microscopic dissection can be
lessened by having a transitional period in which a
limited number of staff members use the microscope for
only a part of the dissection, while the team gradually
builds up confidence, technical competence, and speed.
The technique of subdividing the donor strip into
smaller pieces may also aid in this transitional process.
Even for a “team in transition” the use of the micro-
scope offers many tangible benefits over other methods
of graft dissection. These advantages will be even
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greater when complete stereo-microscopic dissection is
used.

The limiting factor in all hair restoration procedures
is the patient’s finite donor supply. Meticulous stereo-
microscopic dissection can help us preserve this supply,
and ultimately provide the patient with more trans-
plantable hair. As surgeons, we should make every ef-
fort to avail our patients of any technology that will
improve the procedures that we perform.
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