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ABSTRACT 
Background: Hair loss affects millions of people globally by generating psychological distress together with a diminished sense 
of self-confidence. Modern hair transplant surgery presents patients with an established means to achieve natural hairline 
recovery. Improper hairline design results in aesthetically displeasing pluggy appearance which leads to psychological distress 
among patients.  
Materials and Methods: A comparative cross-sectional study was conducted from January 2022 to September 2022. In this 
study, a total of 100 patients was recruited  by using random non-convenient sampling method after obtaining prior written 
informed consent from all the study participants. In this study, all the patients undergoing hair transplant due to androgenic 
alopecia, age-related alopecia and alopecia due to scarring were included. 
Results: A total of 50 patients were recruited for the study with the mean age of 33.82 + 4.99 years of age. Post transplantation, 
degree of hair fall and hairline pattern was also assessed using Norwood Hamilton scale and it was observed that hairline 
pattern improved significantly as explained in table 3 and up till grade 4 it was noticed that all the patients reverted back to the 
type 1.  
Conclusion: The research delivers significant information about hairline styles as well as transplantation performance 
assessment at a tertiary care center located in Balochistan Pakistan.  Most patients benefited from their hair transplant 
procedures by showing substantial development in their hairline patterns according to lower Norwood-Hamilton grade 
assessments after treatment.  
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INTRODUCTION 
Hair loss affects millions of people globally by generating 
psychological distress together with a diminished sense of self-
confidence1. Modern hair transplant surgery presents patients with 
an established means to achieve natural hairline recovery2. A hair 
transplant procedure depends mostly on the hairline design rather 
than technical aspects between follicular unit extraction (FUE) and 
follicular unit transplantation (FUT) methods. The result of the 
procedure depends heavily on the combination of shape with 
density and symmetry in the transplanted hairline while this 
outcome depends on multiple elements like facial structure and 
age along with patient preferences and gender characteristics3.  
 Advanced hair restoration techniques have allowed medical 
professionals to develop more sophisticated knowledge about ideal 
hairline planning methods. The early hair restoration methods 
delivered artificial-looking and linear hairlines as well as sharp-
defined edges that stood out as unnatural from natural hair growth 
patterns4. Current hair restoration techniques focus on natural 
elements through irregular features and smooth junctions that 
recreate the authentic hairline. Multiple factors must be understood 
by surgeons when designing hair transplant surgery because they 
impact how the frontal hairline sits and how the density distribution 
changes towards the back and the way temporal recessions add 
aging sophistication5. Choosing a hairline design surpasses being 
a technical step because it demands both artistic expertise along 
with a full comprehension of facial aesthetics2,4. 
 The classification of hairline patterns includes straight 
lines together with slightly curved lines and M-shaped designs as 
well as irregular patterns6. Selection of patterns in hair restoration 
depends on different factors unique to each patient. The selection 
process for a hairline pattern depends on patient age where 
younger patients choose straight or slightly curved lines for 
younger appearance yet older patients pick receded or M-shaped 
styles for older age-appropriate looks7. The evaluation of hair 
transplant hairline designs includes studies about graft placement 
strategies as well as graft density allocation along with the use of 
solitary follicular units to generate a softened hairline appearance8. 
Improper hairline design results in aesthetically displeasing pluggy  
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appearance which leads to psychological distress among patients 
who may require additional surgeries to correct the issue and data 
for patients undergoing hair transplant about hairline patterns is 
lacking for local populace of Pakistan. Therefore, this study is 
warranted for the assessment of designs of hairline patterns in 
patients undergoing hair transplant in Pakistan and especially in 
Balouchsitan. 
 

MATERIALS AND METHODS 
A comparative cross-sectional study was conducted at the 
department of plastic surgery of Bolan Medical Complex and 
Teaching Hospital Quetta from January 2022 to September 2022 
for the assessment of hairline patterns in patients undergoing hair 
transplant with the age range of 20 to 50 years of age after 
approval from institutional review board under the guidelines of 
Hilinski Declaration. In this study, a total of 100 patients  was 
recruited  by using random non-convenient sampling method after 
obtaining prior written informed consent from all the study 
participants. In this study, all the patients undergoing hair 
transplant due to androgenic alopecia, age-related alopecia and 
alopecia due to scarring were included while the patients having 
alopecia due to trauma, alopecia aerate and alopecia universalis 
were excluded from the study. 
 

 
Figure 1: Norwood Hamilton scale for the assessment of Hair-fall patterns9. 

 
 Detailed sociodemographic data including age, gender, 
smoking, educational background, ethnicity and marital status 
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were recoded. For the assessment of hair fall pattern Norwood-
Hamilton scale (9) was employed as explained in figure 1 and hair 
type was recorded accordingly. Post-assessment of hair-fall type, 
patients were subjected for hair transplant under aseptic 
conditions, patients were subjected to local anesthesia 
subcutaneously with mild oral sedation. Sterile and disposable 
instruments were used and donor site was harvested in prone 
position and site was closed using non-absorbable sutures and 
transplantation was performed and no of the grafts implanted were 
recorded. 
 
Statistical Analysis: Anonymized data was entered into Microsoft 
Excel version 2019 and was dully compared for errors and 
omissions and after cross-verification data was imported to 
Statistical Package Software for Social Sciences (SPSS) version 
26.0. Frequencies and percentages of qualitative variables were 
assessed and data was presented into bar charts and pie charts. 
Classification types were assessed using chi-square test for study 
parameters and no of grafts were compared in each type by using 
one-way ANOVA which were further compared by using post Hoc 
Tukey analysis to determine group differences. A p-value of 0.05 
was regarded as significant.  
 

RESULTS 
A total of 50 patients were recruited for the study with the mean 
age of 33.82 + 4.99 years of age. Patients were assessed for 
smoking and it came out 22 % of study participants (n=11) were 
smokers and 82% had family history of alopecia while 18% did not 
have any previous family history of alopecia. 60% of the study 
subjects were married and 52% were doing exercise regularly as 
explained in table 1. On the assessment of educational level, it 
was observed that 8% were undergraduate, 32 percent had 
graduation, 40 percent had masters degree and rest 20 percent 
had post-graduation. 
 
Table 1: Assessment of Educational and Personal Profile of Study 
Participants. 

Study Parameter N % 

Smoking 11 22 

Exercise 26 52 

Married 30 60 

Family history of Alopecia 41 82 

Graduation 14 32 

Masters 20 40 

Post Graduation 10 20 

Undergraduate 4 8 

 
 Assessment of grade of pattern baldness and hairline 
pattern was done using Norwood Hamilton scale and patients were 
categorized as explained in figure 1 and it was observed that 

majority of the patients had type 3 and above hair fall patterns 
suggesting a greater degree of baldness in study population.  
 

 
Figure 1: Assessment of Hairline Patterns as per Norwood Hamilton 
Classification in Patients undergoing Hair Transplant 

 
 Number of grafts used in the hair transplant in each type of 
alopecia explained by Norwood Hamilton classification were 
compared using one way Anova and it was observed that with 
increasing severity of hair loss, a change in hairline pattern is 
observed which leads to the more no of required grafts to cover the 
loss with a p-value of 0.0001. 
 
Table 2: Assessment of Hairline Patterns and Number of Grafts used in 
Patients undergoing Hair Transplant. 

Harline Pattern Type Grafts Used P-value 

Mean + Std. Dev 

Type 1 3000.0000 + 0 0.0001 

Type 2 3500.0000 + 300 

Type 3 4218.1818 + 572 

Type 4 5600.0000 + 1000 

Type 5 5850.0000 + 515 

Type 6 6808.3333 + 290 

Type 7 5900.0000 + 964 

 
 Post transplantation, degree of hair fall and hairline pattern 
was also assessed using Norwood Hamilton scale and it was 
observed that hairline pattern improved significantly as explained 
in table 3 and up till grade 4 it was noticed that all the patients 
reverted back to the type 1. But in grade 5, 6 and 7 it was noticed 
that majority of patients post transplant were falling in grade 2 
explaining successful post transplant results in hairline patterns. 

 
Table 3: Assessment of Chi-Square Association of Hair Transplant in Pre and Post Transplant Baldness Grade. 

Pretransplant Baldness Grade Post Transplant Baldness Grade 
(n,%) 

Pearson chi-square Pearson R p-value 

Grade 1 Grade 2 Grade 3 

Grade 1 1 (100) 0 0  
 
 
44.394 

 
 
 
0.714 

 
 
 
0.0001 

Grade 2 3 (100) 0 0 

Grade 3 10 (91) 1 (9) 0 

Grade 4 5 (83) 1 (17)  0 

Grade 5 2 (14) 12 (86) 0 

Grade 6 2 (17) 10 (83) 0 

Grade 7 0 2 (67) 1 (33) 

 

DISCUSSION 
This study examined hairline patterns among hair transplantation 
patients in Balochistan's tertiary healthcare facilities of Pakistan. 
Advanced stages of baldness were observed among most patients 
whose severity matched Norwood-Hamilton type III and beyond 
therefore requiring a larger number of grafts to achieve successful 
hairline restoration. Research from previous literature shows 
androgenetic alopecia causes significant mental impacts which 

reduce patients' self-image and social comfort level12. The 
research data indicates that 82% of patients considered alopecia 
to be hereditary in their family similarly to established genetic 
factors in male pattern baldness13. Multiple studies have linked the 
smoking lifestyle habit with worsening hair loss severity because 
22% of survey participants admitted to it14. 
 The results of our study mirror findings from other regional 
and international cohorts. Advanced alopecia patients need 
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complex planning methods according to Gupta et al. for creating 
natural hairlines with optimal density and graft survival outcomes15. 
Patient popularity for Norwood types V–VII requires substantially 
increased graft utilization which shows that extensive balding 
demands detailed surgical organization. The research places 
special emphasis on the altered appearance of hairlines for 
patients after hair transplantation. Medical procedures returned 
patients with baldness grades I to IV to primarily restore their hair 
status as Norwood grade I. The patients with grades V–VII mostly 
obtained grade II results from their hair transplant procedures. The 
research findings validate past studies showing that extensive 
baldness from donor limitations makes it challenging to achieve 
authentic juvenile hairlines16,17. The success of patient treatment 
requires experienced advice about possible results since it helps 
control their expectations. 
 Modern improvements in surgical methods have 
strengthened the desire for natural hairlines with suitable aging 
appearances. The creation of modern hairlines now goals for 
irregular feathered edges instead of traditional linear designs which 
produces a natural appearance18. The study incorporates artistic 
core elements of density graduation alongside temple recession 
and facial symmetry which correspond with contemporary hair 
restoration surgery consensus statements19. The approach 
highlights customization because facial shape and ethnic 
characteristics together with individual age need to guide which 
hairline designs doctors choose. 
 The observed graft placement technique which places 
individual follicular units in the front zone and uses clustered units 
in the rear zone matches accepted industry standards20,21. This 
strategy creates a gentle edge along the hairline and produces 
enough density in the posterior region as it is essential for patients 
with low donor hair opportunities. The surgery successfully 
enhanced hairline pattern following the operation according to 
researchers (p=0.0001). Patient satisfaction rates following proper 
integration of artistic principles match those observed in the meta-
analysis conducted by Trueb et al.22. The process of hair 
restoration encounters continued difficulties among people who 
carry advanced degrees of baldness. The limited donor area 
availability in grades V–VII patients prevented full restoration to 
juvenile hairlines even after transplantation procedures. The 
findings of Gkrintzalis et al. support that severe alopecia 
restoration should aim to frame the face and attain acceptable 
density rather than reaching total scalp coverage23. 
 Aesthetic concerns about hairlines strongly depend on ethnic 
identity of individuals. The study participants originating from 
Balochistan show unique facial features that affect the best 
placement of their hairlines. Literature suggests that various ethnic 
groups have specific hair anatomical features and preferential 
choices so healthcare requires individualized treatments24. Multiple 
strengths emerge from this study which includes specific research 
methodology coupled with standardized Norwood-Hamilton 
classification tools along with statistical reinforcement. One must 
recognize several restrictions affecting the study. The limited 
generalization of results occurred because the research studied 
only 50 participants at a single medical center. Future research 
should focus on both final graft success and long-term aesthetic 
results after surgeons implement the LiTAS cutting technique for 
earlobe reduction surgery. 
 

CONCLUSION 
The research delivers significant information about hairline styles 
as well as transplantation performance assessment at a tertiary 
care center located in Balochistan Pakistan.  Most patients 

benefited from their hair transplant procedures by showing 
substantial development in their hairline patterns according to 
lower Norwood-Hamilton grade assessments after treatment. 
Proper outcome expectations counseling should take place for 
patients with severe hair loss because it is a critical component of 
treatment success. Multi-center studies with extended patient 
follow-up and larger participant numbers should happen to confirm 
these results and develop modern operative planning techniques 
for hair transplantation surgery. 
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