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In various parts of our bodies, like other organs, 
the hand requires special attention when experiencing 
functional disturbances, without neglecting the 
importance of aesthetic considerations. Hand 
trauma not only disrupt its primary functions but also 
impedes the social interactions of those affected. 
Epidemiological records from the Basic Health Research 
(Riskesdas) survey in 2018 indicated that hand trauma 
constitutes 32.7% of total trauma cases, encompassing 
various injuries such as lacerations, tendon ruptures, 
fractures, dislocations, nerve injuries, finger injuries, 
and amputations.1 This incidence is comparable to that 
in several other countries, such as the United States, 
where the incidence of hand trauma is recorded at 182 
per 10,000 people.2,3

Despite being a subset of trauma, burn injuries 
deserve special attention in the medical field and are 
recognized as the most devastating and debilitating 
injury.4 The hand is estimated to be involved in burn 
injuries when an individual experiences extensive 
burns, covering at least 25–60% of the total body 
surface area. In the management of patients with 
extensive burn injuries, the healing of the hand is often 
accompanied by functional impairments and significant 
disabilities, greatly reducing the patient’s performance 
in physical and social activities. On average, patients 
with hand burn injuries require 12 months to return to 
their original occupation, and some may even need job 
adjustments or face job loss.5

In addition to trauma, medical issues related to 
the hand include tumors, both benign and malignant, 
affecting various tissues such as skin, fat, blood 
vessels, lymphatics, nerves, bones, and synovial tissue. 
Benign lesions represent 99% of all hand tumors, with 
98% being soft tissue tumors.6,7 Ganglion cysts, which 
are cystic lesions containing mucinous gel formed 

by the synovial layer of joints or tendon sheaths, 
are commonly associated with joints such as the 
scapholunate or radiocarpal.7 While ganglion cysts 
generally do not cause pain, patients may experience 
discomfort due to compression or pressure on specific 
nerves. Patients with bothersome ganglion cysts often 
require operative therapy despite the high recurrence 
rate.7 Although surgery for ganglion cysts takes a 
relatively short time, surgery is commonly performed 
under general or regional anesthesia, through brachial 
or Bier block techniques.8 In fact, the tourniquet, 
used to ensure a clear and clean operative field, 
necessitates general or block anesthesia to prevent 
patient discomfort resulting from ischemia during the 
surgery.

The conditions of ischemia and reperfusion 
create an opportunity to question whether ganglion 
surgery can be performed without the complexities 
of preoperative preparations, as the operation must 
be conducted in the operating room under general 
or regional anesthesia. The complexity of ganglion 
surgery, involving the possibility of surgeons dealing 
with efforts to trace the ganglion capsule to its base, 
reaching the scapholunate ligament by exposing 
extensor tendons, is undeniable. Typically, ganglion 
cysts are situated between the extensor pollicis longus 
and extensor digitorum communis tendons. In cases 
of volar wrist ganglion, surgeons may require good 
dissection skills to avoid injuring the radial artery 
when maneuvering to reach the radiocarpal ligament. 
This raises the question of whether surgery can be 
performed without a tourniquet to avoid the challenges 
of operating in an environment that facilitates general 
or regional anesthesia. The possibility of achieving a 
clear and clean operative field without a tourniquet is 
also considered.
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Hand surgery without tourniquet
Dr. Don Lalonde pioneered a technique for hand 

surgery without using a tourniquet. His research 
focused on the safety of injecting adrenaline or 
epinephrine into fingers and hands.9 A comprehensive 
literature review covering incidents of necrosis and 
gangrene post-local anesthesia injections from 1880 
to 2000 revealed no cases caused by local anesthesia 
mixed with epinephrine.10 Instead, expired procaine 
was identified as a potential cause of finger death 
due to its high acidity. Clinical studies demonstrated 
the safety of using epinephrine, with concentrations 
ranging from 1:1,000 to 1:400,000, in hand surgeries 
without a tourniquet.11–19

The technique, known as wide awake local 
anesthesia no tourniquet (WALANT), involves mixing 
epinephrine with a local anesthetic solution, typically 
lidocaine.20 This allows surgeries to be performed with 
the patient fully awake. WALANT has been successfully 
applied to various hand surgeries, including carpal 
tunnel syndrome (CTS) and tendon repairs. The method 
eliminates extensive preoperative preparations, 
making it efficient and time-saving.

Moreover, the approach has been extended to 
address scar tissue management in burn injuries, 
particularly for children. By categorizing burn scars 
based on thickness and pliability, the use of the 
tumescent technique without a tourniquet has 
shown promising results in creating a clear, bleeding-
free surgical field. Clinical studies initiated at Cipto 
Mangunkusumo Hospital, Jakarta, demonstrated 
advancements, with international research publications 
supporting the technique’s efficacy.21–26

The presentation also highlighted challenges faced 
in the global plastic surgery community regarding 
using epinephrine in certain surgeries, emphasizing the 
safety measures adopted in Jakarta, where awareness 
gained through experimental research contributed 
to clinical success.27 The surgical innovation of hand 
surgery without a tourniquet has proven effective, 
offering advantages in safety, efficiency, and good 
and excellent patient experience across various hand 
surgeries.

Development of full awake hand surgery (FAHS)
The FAHS technique, essentially a form of WALANT, 

represents a unique approach to hand and extremity 
surgeries traditionally performed under general or 
regional anesthesia. FAHS, illustrated through clinical 

cases like ganglion cyst removal, utilizes tumescent 
fluid injection similar to tourniquet-free surgeries 
under general anesthesia. This technique addresses 
the challenge of administering large volumes of local 
anesthetic focusing minimizing pain during injection 
while providing a clear operative field.

For surgeons unfamiliar with tumescent techniques, 
the substantial injection volume of ≥50 ml for surgeries 
like CTS may sound unusual. Tumescent involves 
injecting a substantial amount of local anesthetic into 
the potential incision and dissection areas, causing local 
tissues to swell. This injection technique also requires 
an optimal waiting period for the vasoconstrictive 
effect of epinephrine to take effect.23

FAHS revolutionizes hand and extremity surgeries 
by providing a pain-free approach with minimal 
bleeding during surgery. Clinical transformations 
have been observed in complex procedures, such as 
the repair of multiple tendon lacerations resulting 
from sharp trauma, known as “spaghetti wrist”.28,29 

The technique has enabled successful microsurgical 
procedures, including replantation of amputated 
fingers, under conscious conditions.30

Furthermore, FAHS has expanded to elective 
microsurgical procedures involving two anatomical 
regions, such as donor and recipient sites. Examples 
include the reconstruction of finger defects using free 
flaps taken from the toe and dorsum of the foot. The 
innovation of FAHS has transformed the landscape 
of hand surgery, offering efficiencies while ensuring 
patient safety and quality of life.

A surgeon at Cipto Mangunkusumo Hospital, who 
is affiliated to the Faculty of Medicine, Universitas 
Indonesia, also introduced a tumescent mode 
with a one-per-mil solution, featuring epinephrine 
concentration at 1:1,000,000 and lidocaine at 0.2%. The 
safety and efficacy of this super low concentration 
of epinephrine solution have been demonstrated, 
challenging the myth of its prohibition in end arterial 
organs. The dosage of epinephrine is notably lower than 
that used for treating anaphylactic shock, emphasizing 
the safety of FAHS.31

Advanced development of surgery with tumescent 
technique

Advanced utilization of the one-per-mil tumescent 
solution containing the active vasoconstrictor at its 
lowest concentration reported in the literature for 
open surgeries can be applied to various operations 
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in different body areas. A significant example of the 
benefits of creating a relatively clean operating field is 
the excision-reduction surgery for neurofibromas in the 
face and extremities. Literature data, along with past 
clinical experiences, some still ongoing in our plastic 
surgery unit, highlight the massive bleeding requiring 
blood transfusion.32 Reduction and the potential ability 
to eliminate the need for transfusion are advantages 
that deserve positive attention, although, on the flip 
side, the tumescent technique requires patience for 
injecting and safely introducing a large amount of 
solution and waiting for 7–10 min before starting the 
operation.

The tourniquet-free technique with the one-per-mil 
solution can also be applied to vascular malformation 
surgeries with a slow-flow or lymphatic and venous 
component besides capillaries.23 Although vascular 
anomalies are rich in vascularization in the head and 
neck and hand regions, the potential vasoconstriction 
and hydrostatic pressure generated through the 
tumescent injection technique can demonstrate its 
effectiveness and provide a clear operating field. For 
conditions of arterial flow vascular malformation 
(arteriovenous malformation [AVM]), the tumescent 
solution has not yet been used as the mainstay. 
Surgery still relies on preoperative embolization 
assistance. However, its potential remains open for 
exploration in further clinical studies in the future, 
given that, so far, there have been no reports in 
scientific publications. Although currently based on 
a single case due to limited case opportunities, we 
have performed below-elbow amputation to address 
intractable AVM problems that affect the entire hand. 
The amputation surgery can be carried out with an 
operating field almost comparable to standard work 
with tourniquet assistance.

The one-per-mil tumescent solution has 
subsequently been used for practically all surgeries 
throughout the body. A clear operating field can 
be facilitated for slow-flow vascular malformation 
surgeries on the scalp up to the dissection of free 
perforator flaps, as explained earlier. Notably, the 
one-per-mil solution can be very well utilized for 
aesthetic surgeries. The one-per-mil solution is 
applied not only for eyelid surgeries but also to facelift 
surgeries, breast augmentation, gynecomastia, and 
others. The injected solution volume can be extensive, 
considering the high safety level provided by its active 
drug concentration.

Development of services with a competitive advantage
FAHS plays an integral role in the evolution of 

medical services by focusing on customer satisfaction, 
serving as a transformative approach. FAHS, by 
avoiding sedative and opioid drugs, not only minimize 
side effects but also reduces operational costs by 
eliminating the need for a main operating room.29 
This method allows for converting various surgeries 
into 1-day care procedures, eliminating the necessity 
for full sterility and facilitating field sterility.33 Patients 
undergoing FAHS experience streamlined preoperative 
processes, avoiding extensive screenings and 
preparation examinations. The method proves safe for 
patients with comorbid conditions, emphasizing the 
safety of minimal sedation or no sedation at all. FAHS 
eliminates the need for fasting and the discontinuation 
of blood thinners, offering potential advantages in 
terms of patient convenience and safety.23

The adoption of FAHS is anticipated to significantly 
reduce patients’ hospital or clinic stays, eliminating 
the need for post-anesthesia recovery. This outpatient 
approach allows for fulfilling patients’ FAHS-mode 
surgery needs on the same day after consultation, 
offering particular benefits to those traveling from out 
of town or abroad for medical tourism. The flexibility 
of FAHS extends to the management of hand trauma, 
enabling procedures like tendon rupture or phalanx 
and metacarpal fractures during regular working 
hours, eliminating the requirement for night-time 
interventions. However, successful implementation 
requires public education to prevent misunderstanding 
the emergency concept, ensuring that doctors are not 
perceived as compromising their altruistic nature by 
being unprepared for emergencies. The text projects 
that most hand surgeries in the next 1–2 decades will 
be conducted using the FAHS mode, emphasizing 
the transformative shift from traditional anesthesia 
methods, and urging surgeons to adapt to this evolving 
approach.

This review focuses on achieving a competitive 
advantage in the medical and health services sector 
through service transformation, adopting Michael 
Porter’s Diamond Model.34 This model comprises 
four key components—Firm strategy, structure, 
and rivalry; Factor conditions; Demand conditions; 
and Related and supporting industry—that 
mutually influence each other, alongside two crucial 
elements, Government and Chance. Collaboration 
among stakeholders is emphasized for effectively 
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leveraging these components. The same model, 
adaptable with a positive mindset, can extend to the 
health service industry, specifically in the context of 
doctorpreneurship, positioning doctors as ethical 
service providers and entrepreneurs. The author 
advocates for directing superior value not only to 
customers but to all stakeholders, including the 
government.35 The government’s pivotal role in 
facilitating superior health services is highlighted 
through collaborative initiatives with various ministries, 
especially the Ministry of Health and the Ministry of 
Tourism and Creative Economy. The cost-effective 
and convenient approach of hand surgery centers 
using FAHS mode aligns with the competitiveness 
concept, with the author emphasizing a philosophical 
equivalence between low-cost and high-cost 
investment-based services (Figure 1). This underscores 
the potential for cost-effective services to advocate 
for competitive and high-end services based on their 
superior value and satisfaction.

FAHS services align with the evolution of aesthetic 
plastic surgery, drawing inspiration from successful 
models in South Korea, Singapore, Thailand, and 
Malaysia. The focus is on the top five aesthetic 
procedures, including liposuction and breast 
augmentation, which, despite requiring minimal 
investment, serve as competitive benchmarks.36 
South Korea’s journey to international prominence 
underscores the significance of domestic success 
and research in setting trends. Utilizing Porter’s 

Diamond Model, competent human resources 
and robust educational centers are identified as 
vital factors in achieving competitiveness. Despite 
ongoing debates, there is optimism regarding the 
positive response to the government’s initiative 
to revamp specialist doctor training in 2023.37 The 
text emphasizes the need for healthy competition 
and cooperation among domestic health service 
providers, fostering a coopetition (cooperation and 
competition) attitude.38 Addressing challenges like 
academic envy, the author advocates for a wise 
attitude by being authentic and not pretentious; and 
for creative development to prevent hindrances to 
collective progress. However, equal cooperation 
among interprofessionals in the field is highlighted, 
recognizing the distinction between formally trained 
professionals and those without formal education 
(dilettante or tinkerer) in healthcare as foundational 
to healthcare advancements.39

In Indonesia, dental services in Bali have 
successfully embodied coopetition, representing a 
harmonious combination of healthy competition and 
cooperation.40,41 These dental services have not only 
garnered trust among domestic patients but have 
also emerged as a positive factor in medical tourism, 
drawing international patients. Demonstrating 
the ability to establish trust within their domestic 
audience before venturing internationally, the 
author advocates for cooperation in education and 
participation in scientific forums as a means of mutual 

Figure 1. Equivalent standpoint of high- and low-cost investment-based medical services in the promotional point of view. FAHS=full 
awake hand surgery; MCU=medical check up
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support. Considering Porter’s Diamond Model and 
the demand conditions component, patients are 
recognized as key stakeholders, underscoring the 
significance of cultivating positive perceptions and 
trust among domestic patients, akin to the benchmark 
set in Korea. The text emphasizes the importance of 
delivering excellent FAHS procedures facilitated by 
communicative doctors to ensure comfort and high 
satisfaction levels. It addresses challenges faced 
by the Indonesian medical community, including 
perceptions of doctor arrogance, and stresses the 
need for positive responses. Establishing trust among 
domestic patients is viewed as a precursor to gaining 
international trust, particularly with government 
initiatives to attract foreign players in the health 
industry. This shows the robustness of clinical 
services demonstrated through research presented 
at international conferences and underscores the 
importance of meeting the five dimensions of public 
services, encompassing responsiveness, reliability, 
psychological trust, empathetic service, and physical 
evidence.42
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