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Overview

�� Proper planning is key to the success of the initial surgery.
�� Planning is done during the initial consultation, at the time of scheduling the procedure, preop, and 

intraoperatively.
�� Planning the recipient area requires measurements and calculations.
�� Planning is based on the surgeon’s choice of harvesting technique.
�� Session size will be based not only on the requirements of the patient but also on the experience and skill of 

the surgical team.
�� Novice surgeons and surgical teams should not attempt large treatments.
�� It is always best to disperse follicular unit excision (FUE) as much as possible.
�� It is best for beginning surgeons to limit strip width to 1 cm.

Key Points

patient’s concerns about detectability of harvesting—
both immediately postop and long term. A fundamental 
decision will be whether to use follicular unit strip sur-
gery (FUSS) (commonly known as FUT) or follicular unit 
excision (FUE).

Planning for a Surgery

This involves answering the following:

�• What does the patient want?

�• What is the precise size of the recipient area in 
square centimeters?

�• What is the percentage of hair loss in the recipient 
area?

Introduction

Once the long-term plan has been addressed, individual 
surgery sessions can be planned. To plan a session sev-
eral questions must be answered. What is the number of 
grafts required? What type of FUs are best for the area 
to be treated (e.g., hairline singles/midscalp 2s and 3s)? 
What is the best source of the grafts? For example, if 
you are doing eyebrows, harvest from areas with finer 
or straighter hair. Or, if primarily adding density to the 
midscalp, harvest from the occiput which has the high-
est concentration of two-, three-, and sometimes four-
haired FUs. Is it possible to harvest the target number of 
grafts in a single session or will it take a multiday ses-
sion or multiple sessions? It is critical to determine the 
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�• How many FUs are available from the safe donor 
area?

�• What is the quality of hair in terms of density, thick-
ness, color, and curl; and also, the scalp color?

�• What is the patient’s physical and medical 
condition?

�• How many sessions will be needed, and how many 
is the patient willing to do?

�• What are the nonscalp donor areas (beard, torso); is 
the patient willing to undergo body harvesting?

�• Which method will be used: FUSS or FUE or 
combination?

�• What is the expertise of the surgeon and his/her 
teams?

�• What is the patient’s financial status and acceptabil-
ity of the proposed fees?

Planning for a surgery is begun at the consultation by 
getting the patient’s history and performing an exami-
nation, as described in Chapters 1 and 2. At the conclu-
sion of the consultation, the patient receives a written 
long-term plan and a plan for the initial surgery. The ini-
tial surgery plan will inform the patient about:

�• The type of surgery that will be performed (FUSS or 
FUE or combination).

�• The number of grafts that will be transplanted.

�• Whether there will be any adjunctive treatments, 
such as PRP injection.

�• Special instructions, such as stopping anticoagulants 
or other medications prior to surgery, getting preop 
clearance, beginning topical minoxidil.

�• The costs for all aspects of the surgery.

Recommended steps at the time of scheduling the 
appointment for surgery:

�• Verbally confirm the surgical plan.

�• Accept a deposit.

�• Provide the general preoperative instructions.

�• Review special instructions unique to the patient.

�• Review the flow of the operative day.

�• Prior to the arrival of the patient the operative 
theater is set up for the procedure type.

�• Assignments for each member of the operative team 
are made and posted.

�• The written surgical plan is included in the informed 
consent form, and is reviewed and signed by both 
the patient and the surgeon.

�• The surgeon and nurse review the medical history 
with special attention to current medications, aller-
gies, medications that should have been held prior 
to surgery, and potential drug interactions. Any 
issues that arise must be addressed prior to begin-
ning surgery, and if they cannot be resolved, surgery 
may need to be postponed.

�• Vital signs are taken and if abnormal must be 
addressed prior to beginning surgery.

�• The surgeon goes over the plan and answers patient 
concerns.

�• The borders of the recipient area must be marked 
with a surgical marker that will not be easily erased 
during the procedure. The patient should be shown 
the design in mirrors and once there is agreement 
between the surgeon and patient on the design, 
photos are taken and initialed by the patient with 
time and date.

�• The donor area is assessed and prepared for 
harvesting.

�• The procedure begins.

Intraoperative planning is required:

�• Test and adjust the parameters for FUE.

�• Test and adjust the depth and size for premade 
recipient sites.

�• Distribution of the grafts according to the hairs/
graft.

Planning of the Recipient Area and 
Its Calculation

After the borders of the recipient area have been defined 
and marked, the size of the recipient area must be calcu-
lated. Three alternative methods can be used to perform 
the calculation.

One of the most common methods to estimate the 
recipient area is the Chang method.
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Method 1: Chang Method

A transparent plastic sheet (plastic food wrap) is 
mounted on a “China round-embroidery frame.”1 Then 
the bald area of the scalp is traced on this sheet; the 
tracing is copied onto graph paper using a carbon paper; 
and the total area of baldness is calculated in square 
centimeters (Fig. 4.1).

Method 2: Four-Finger Method

Fig. 4.2 explains this method.

Method 3: Application of Geometry 
Formulas

The shape of the part of the scalp to be transplanted has 
a recognizable geometric shape, and therefore geometry 
formulas can be used to calculate the size of the recipi-
ent area in square centimeters.

Table 4.1 provides the geometric approach to recipient 
area calculation.

Fig. 4.1 (a) Transparent plastic sheeting. (b) China round embroidery frame. (c) Tracing of the bald area of scalp on plastic sheet. (d) Carbon 
paper. (e) Graph paper in square centimeters. (f) Scalp bald area tracing image transferred on graph paper to calculate total area.

cba
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Fig. 4.2 Author’s simple method to calculate the bald area of the 
scalp. It is easy to explain to the patients. This is the “four-finger 
concept.” Bald scalp or balding unstable scalp area is divided into 
three parts: the front 1/3, the middle 1/3, and the rear 1/3. Each 
area is roughly four-finger broad hand, which is approximately 80 
to 100 sq cm (the hand length is tip of finger to base of palm, for 
precision, you can measure your palm size and calculate the area 
accordingly). So put fingers horizontally to know the bald area of 
the scalp.

1/3

1/3

1/3
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Premade Sites

�• Premade recipient sites must be customized for 
each patient, and in order to avoid problems, it is 
crucial to perform test sites first to set the correct 
size and depth.

�• With premade sites the key technical variables are 
site size, depth, and the means of insertion (forceps 
versus implanters).

�• The process of performing test sites is first to meas-
ure and microscopically observe all sizes of grafts, 
then make a few test recipient sites for each graft 
size, adjust the site depth and size based on test 
placement until correct placement is achieved, and 
then proceed with premade sites.

�• With a microscope assess grafts width, length shape, 
splay, and quality.

�• Measure the average length of several grafts.

�• I use custom-made chisel blades to make sites, so I 
set the initial depth 1 mm less than the graft length.

�• Chisel-blade incisions are different from needle 
incisions.

�• Chisel incisions are the same size throughout, so the 
graft will insert to the full depth of the site (Fig. 4.3). 
Needle incisions are narrower at the bottom where 
they narrow to a point and depending on skin type 
the grafts may not insert fully into the site (Fig. 4.4). 
Needle incisions may need to be deeper than chisel-
blade incisions.

�• In this test the grafts are too elevated. The sites need 
to be deepened and perhaps enlarged and retested 
(Fig. 4.5).

�• In Fig. 4.6, the grafts go too deep—under the  
epidermis. The sites need to be shallower and per-
haps smaller and retested.

�• In Fig. 4.7, the grafts are at the right level and insert 
easily so we can proceed with premade sites.

�• One final tip. Remove the test grafts and look care-
fully at the bulbs. If they are bent, the site should be 
a little deeper (Fig. 4.8).

�• Chapter 9 contains more details on the recipient 
area.

Table 4.1 Geometric calculations of recipient areas

Recipient area Shape Geometry formula

Hairline

Entire hairline  ▪ The entire hairline is a curved segment
 ▪ Measure the two sides and the front and add to determine 

L (length)

L (length) × W (width)

Sides of hairline The sides are a quarter of an ellipse R1 × R2 × π divided by 4 for each side

Frontal zone Usually a semiellipse R1 × R2 × π divided by 2

Midscalp This will generally be a rectangle H (height) × W (width)

Temple points  ▪ Triangle
 ▪ Quarter ellipse

B (base) × H (height) × ½ 
R1 × R2 × π divided by 4

Vertex
Partial
Entire

 ▪ The front of the vertex: semiellipse
 ▪ Entire vertex

ellipse
OR
circle

R1 × R2 × π divided by 2

R1 × R2 × π

πR2
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Fig. 4.4 Grafts do not go into the narrow base of a needle incision.

Needle sites may 
need to be deeper 
than chisel sites

• Chisel sites
• Uniform size throughout
• Grafts insert to full depth 

of site

• Needle sites
• Grafts may not insert to 

full depth (where the site 
narrows to a point)

Fig. 4.5 Recipient sites are too shallow and/or small. Grafts sit too 
elevated.

Fig. 4.6 Recipient sites are too deep and/or big. Grafts sink under 
the skin.

Fig. 4.7 Recipient sites are correct size and depth. Grafts sit at 
correct level.

Fig. 4.3 Graphic showing difference between chisel and needle 
recipient sites.

Fig. 4.8 Grafts with bent bulbs because the recipient site was too 
shallow.
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Fig. 4.9 Donor marked with harvesting grid.

Planning of the Donor Harvest

FUE

�• The plan for the donor area will have been made 
during the consultation, i.e., whether a shaven or 
unshaven, or long hair and if shaven what will be 
the location and size of the area to be shaved.

�• Next is to use a densitometer to measure the donor 
area in hairs/cm2 and FUs/cm2. (Average of three 
locations: occiput, parietal, and temples.)

�• The surgeon needs to plan the location and concen-
tration of excisions.

�• The appropriate size donor area is shaved.

The best harvesting approach for beginners is to be 
conservative:

�• First determine the number of grafts required.

�• Next determine the type of grafts needed (1H, 2H, 3 
and 4H).

�• Harvest only 10 to 15 grafts/cm2.

�• To assure an even distribution, mark a grid in the 
donor area (Fig. 4.9).

Case Illustration

We need 800 grafts for a patient with class 2 blading in 
order to restore the hairline. He has coarse hair, so we 
want 300 to 400 singles for the hairline edge. The rest of 
the grafts can be two- to three-hair grafts, but because 
this is the hairline and the hair is coarse, we won’t target 
any three-hair grafts during excision. The hair caliber is 
finer along the sides of the head than the occiput. The 
patient has 70 FU/cm2 in the occiput and 60 FU/cm2 
in the temporal regions. At 15 excisions per cm2, a 54 
cm2 harvest area is required; at 10 excisions per cm2, 
80 cm2 of harvest area is required. In practice, a some-
what larger area is shaved as a minimum to allow some 
leeway in the harvest. In instances that the excision of 
single-hair FUs is less than desired, these can be split 
under the microscope from two- to three-hair FUs.

Discussion

With treatments of this size, it is not necessary for the 
entire donor region to be shaved. However, it is always 
best with FUE to disperse the excisions as widely as 

possible. If the patient is willing, a full shave is best 
(Fig. 4.10). For treatments of 1,200 grafts or less, a par-
tial shave confined to the lower half of the donor zone 
is good and will allow a dispersed harvest (Fig. 4.11). 
Shaving one or two narrow strip zones (Fig. 4.12) is 
acceptable for treatment less than 1,000 grafts and will 
still allow for dispersion of excisions in the advised 10 to 
15 excisions/cm2 range. Harvests of this density should 
provide the grafts required without creating a cosmetic 
problem in the donor area. One other consideration in 
this patient with coarse hair is that since the hairs are 
finer on the sides of the head it would be best to harvest 
the grafts from both sides and leave the occiput alone.

Further details in planning and managing the donor  
harvest in FUE are described in Chapter 7.

Follicular Unit Strip Surgery (FUSS)

The plan for the donor harvest will have been made 
during the consultation, but it needs to be confirmed 
prior to excising the strip. As in FUE, the first step 
in a strip harvest is to measure the number of FUs/
cm2. Then divide the targeted number of grafts by the 
number of FUs/cm2. This will give the number of cm2 for 
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Fig. 4.10 Full shave for follicular unit excision (FUE).

Fig. 4.11 Half shave for follicular unit excision (FUE).

Fig. 4.12 Zone or band shave for follicular unit excision (FUE).

are advised to take no more than 1-cm-wide strips to 
avoid closure issues and wide scars. With experience, 
strip widths can go to 2 cm to 3 cm in some patients, 
depending on scalp laxity, (rarely more) without prob-
lems. But it would be a mistake to attempt this in the 
beginning.

I always place the first strip harvested in the upper 
third of the safe donor zone and with subsequent harvests 
work my way down. This allows the patient to wear their 
hair very short below the scar and avoids the problem of 
thinning of the hair and change of hair direction below the 
scar if placed low in the donor region initially.

In small treatments, with shorter strips, the strip is 
usually centered on the occiput. But in instances where 
you are doing hairline and temple work in patients with 
coarse hair, it can be better to harvest from the sides 
where there may be finer hairs and a higher percentage of 
true single-hair FUs.

Further details in planning and managing the donor har-
vest in FUSS (Strip harvest) are described in Chapter 6.

To Learn More

See Chapters 6, 7, and 9 of this book.

the strip. Determine the strip width based on assess-
ment of scalp elasticity and divide this into the area 
required to determine the strip length. Then, shave the 
appropriately sized area. I always add 1 cm at each end 
to allow for any variability of density in the strip and the 
fact that the ends are tapered. Inexperienced surgeons 

Excision zone 
shave

For small 
procedures 
1-6 bands of 
variable  width 
that can be 
concealed by 
the hair above 
are shaved

FUE
Extraction sites
Excision  - 5 minutes post-op Day 7
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Answer Key
1. C.

2. F.

3. E.

4. A.

5. False.

6. False.

7. False.

8. False.

Q1. What density of excisions per session is recommended for novice surgeons?
A. 20 to 25.
B. 25 to 30.
C. 10 to 15.
D. 15 to 20.
Q2. Which of the following methods are used to calculate the size of the recipient area?
A. The inspection of photographs of the patient method.
B. The Chang method.
C. The Mayer Paul method.
D. The geometric formula method.
E. A and C only.
F. B and D only
Q3. Zone shaving for FUE is good for sessions of:
A. 400 to 800 grafts.
B. 1,500 to 2,000 grafts.
C. More than 2,500 grafts.
D. 800 to 1,000 grafts.
E. A and D only.
F. B and C only.
Q4. Which of the following is not important in calculating the size of the donor strip?
A. Hair length.
B. Scalp elasticity.
C. Measured density.
D. Number of grafts needed.

Which statements are True and which are False? 

Q5. Needle-made recipient sites are of uniform width throughout.
Q6. Chisel-tip-blade recipient sites must be deeper than those made with needles.
Q7. Properly placed grafts sit slightly below the skin surface.
Q8. Bent follicles at the base of the graft indicate recipient sites that are too large.

Study Questions (MCQs)


