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The Thai Journal of Surgery is the official publication of The Royal
College of Surgeons of Thailand and is issued quarterly.
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surgical techniques, and devices, as well as review articles in surgery and
related fields. Papers in basic science and translational medicine related
to surgery are also welcome.
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the members of The Royal College of Surgeons of Thailand, specifically
the younger researchers and surgical trainees who wish to have an outlet
for their research endeavors. The Royal College strives to encourage and
help develop Thai Surgeons to become competent researchers in all their
chosen fields. With an international outlook, The Thai Journal of Surgery
welcomes submissions from outside of Thailand as well.
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Case Series and Case Reports
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prehensive review of the literature is included, with the aim of helping
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on best available evidence in conjunction with practical, local experience.
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tive of the review. While systematic reviews focus on narrow research
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Surgical Techniques
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Thai Surgery Continues to Advance

Thai surgery remains at the forefront of medical in-
novation, continuously pushing the boundaries of patient
care and surgical outcomes. This issue of the Thai Journal
of Surgery reflects this dedication to progress with an ar-
ray of original articles and case reports that showcase the
latest advances in the field. We explore the effectiveness
of a trauma fast-track protocol in Surat Thani Hospital
and the external validation of the Trauma Injury Severity
Score (TRISS) in patients with major injuries at a tertiary
care public hospital. Furthermore, we delve into unique
case reports, including pediatric living donor liver trans-
plantation, a rare primary papillary mucinous carcinoma
of the scalp, and the innovative use of a modified V-Y
latissimus dorsi myocutaneous flap for extensive chest
wall reconstruction. These contributions highlight the
depth and breadth of surgical expertise in Thailand.

Recognizing Excellence in Surgical Research

A cornerstone of surgical advancement is con-
tinuously pursuing knowledge and innovation through
research. We are proud to announce the winners of this
year's The Royal College of Surgeons of Thailand awards,

July - September 2024

No. 3

Editorial

recognizing presentations of exceptional scientific value.
This issue features 14 abstracts from the 'Resident Paper
Award,' 9 from the 'Video Award,' 3 from the "Thongueb
Uttaravichien Award, 3 from the 'ACS Basic Science
Award, and 6 from the 'Poster Award.' We commend these
individuals for their dedication to advancing surgical
science and improving patient outcomes. Their research
serves as a testament to the commitment of the Thai surgi-
cal community to excellence in research and education.

The Thai Journal of Surgery: A Platform for
Progress

As the official journal of The Royal College of
Surgeons of Thailand, we are committed to providing
a platform for disseminating cutting-edge research and
clinical insights. This issue exemplifies our mission,
showcasing the latest developments in Thai surgery and
recognizing the achievements of those pushing the field's
boundaries. We extend our gratitude to all contributors,
reviewers, and editorial board members for their inva-
luable contributions. Together, we ensure that The Thai
Journal of Surgery continues to serve as a beacon of
surgical progress and innovation.
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Effectiveness of Trauma Fast Track Protocol in
Surat Thani Hospital

Thanakorn Orapan, MD,
Pariratana Phopluechai, MD
Department of Surgery, Surat Thani Hospital, Surat Thani, Thailand

Abstract Background: The trauma audit showed that delayed operative surgery was the most important problem for
the mortality rate in trauma patients. This study aims to compare timing from the emergency room (ER) to the
operative room (OR) and the mortality rate of trauma patients with blunt or penetrated abdomen or active vascular
injury with shock before and after trauma fast track (TFT) was established in Surat Thani Hospital.

Materials and Methods: Prospective comparative study with historical control aimed to analyze the
ssociation between factors in fast-track trauma patients who visit the Emergency Department (ED) of our hospital
between 1 September 2019 to 31 March 2022. We collected 190 trauma patients who met the criteria of TFT. The
outcomes were analyzed, including comparing timing from ER to OR, mortality rate, and factors associated with
mortality. Given a statistically significant difference of p-value < 0.05.

Results: There were 87 patients in the pre-protocol group and 103 patients in the post-protocol group. The
results showed average times from ER to OR time in the post-protocol group were less than the pre-protocol
group (31 vs. 58-minute, p-value < 0.001). The mortality cases of the pre- and post-protocol groups were 20 cases
(24.10%) and 13 cases (12.15%); respectively, the p-value was 0.031. However, we found that several factors
correlated with mortality rate.

Conclusion: After implementing the TFT, injured patients underwent surgery earlier, and the mortality rate
decreased. To improve survival, the assessment and referral system and quality of care should be improved and
standardized.

Keywords: Trauma patients, Trauma Fast Track, ER to OR time
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Corresponding author: Thanakorn Orapan, MD, Department of Surgery, Surat Thani Hospital, Surat Thani, Thailand;
E-mail: sirelensar@gmail.com; Telephone: +66 63 914 495

64




Vol. 45 No. 3

INTRODUCTION

Injuries are defended as the result of road traffic
crashes, falls, drowning, burns, poisoning, and acts of
violence against oneself or others. More than 5 million
people die each year as a result of injuries. This accounts
for 9% of the world’s deaths.' Injuries are also the leading
cause of death for Americans aged 1 to 44 years and the
third leading cause of death overall. Injury deaths have
risen in the United States over the past 2 decades, from
52 per 100,000 in 2000 to 72 per 100,000 in 2016.° In
Thailand, mortality rates by leading cause of death, road
traffic accidents increased from 24.1 to 25.4 person per
100,000 population in 2017 and 2021 respectively.’

Abdominal trauma is also the leading cause of death
in many trauma patients. Because the abdominal cavity
contains vital organs such as the liver, spleen, kidneys,
gastrointestinal tract, and vascular structure. When
managing patients with general injuries, special atten-
tion should be given to abdominal injuries. The history
taking and physical examination are the most important
to diagnosing trauma patients, after the primary survey,
adjunct to the primary survey, and secondary survey,
considering the mechanism of the event in detail and
the trajectory of the force acting on the body in blunt or
penetrating injuries is the most significant to diagnosis
and plan of investigation.

Schwartz's principles of surgery” indicated imme-
diate surgical treatment in penetrating injured category,
e.g., hemodynamic instability in gunshot wound or stab
wound, peritonitis, and bowel evisceration. Moreover,
in blunt abdominal mechanism categories such as FAST
positive with hemodynamic instability and peritonitis,
there should be no delay to operative management too.
In patients with a positive FAST who required emergent
laparotomy, delay in operation was associated with in-
creased early and late in-hospital mortality. Delays in
time to operation in trauma patients with a positive FAST
should be minimized.’

The concept of a "Fast track," as defined by the Thai
Ministry of Public Health,° refers to a healthcare service
within the trauma system that aims to provide timely
and critical care to patients within the "Golden hour" for
definitive treatment (achieving the goal of 60 minutes
from the door to the operating room). Each year, trauma
audits have consistently shown that delayed surgical
procedures are the most significant factor contributing to
the mortality rate among trauma patients. To address this

Effectiveness of Trauma Fast Track Protocol in Surat Thani Hospital 65

issue, a trauma fast track (TFT) has been implemented at
Surat Thani Hospital to reduce the waiting time from the
emergency room (ER) to the operating room (OR). This
study aims to compare the timing from the ER to the OR
and the mortality rate of trauma patients with blunt or
penetrating abdominal injuries or active vascular injuries
with shock who require immediate operative management
before and after the establishment of the trauma fast track
at Surat Thani Hospital.

MATERIALS AND METHODS

This study utilized a prospective comparative design
with a historical control group. It focused on fast-track
trauma patients who presented to the ER of Surat Thani
Hospital from September 2019 to August 2020 in the pre-
protocol group and between September 2020 and March
2022 in the post-protocol group.

Study population, the inclusion criteria encompassed
injured patients who visited the ER department of Surat
Thani Hospital and had a mechanism of trauma involv-
ing blunt abdominal injury, penetrating abdominal injury,
or active vascular injury with shock, the age range for
inclusion was 15 to 90 years old, and immediate opera-
tive treatment from the ER to the operating room was
required. Exclusion criteria consisted of patients who
underwent cardiopulmonary resuscitation (CPR) either
in the prehospital setting or in the ER, patients receiv-
ing conservative treatment, pregnant patients, and those
undergoing operative treatment for other conditions such
as neurological, orthopedic, or cardiovascular surgery.

Data were collected from 25,820 cases of minor and
major trauma that visited the ER during the study period;
the activated trauma fast-track protocol encompassed 739
injured cases, including those requiring endotracheal intu-
bation, as well as cases of penetrating or blunt abdominal,
chest, or neck injuries, and vascular injuries with shock.

Finally, we enrolled 190 patients who required im-
mediate operative treatment and fulfilled the mechanism
in our study: blunt abdominal injury with FAST positive
and unstable hemodynamic or peritonitis, penetrating
abdominal injury, and vascular injury that had emergency
conditions to operative treatment. In pre-protocol, we
found 83 and 107 patients in post-protocol, as shown in
Figure 1.

This study was approved by the institutional eth-
ics committee. Demographic data, such as gender, age,
mechanism of injury, visit type, initial Glasgow Coma
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Scale (GCS), initial systolic blood pressure (SBP), initial
pulse rate (PR), initial hemoglobin (Hb) levels, Revised
Trauma Score (RTS), comorbidity, operative time, OR
waiting time, and mortality rate, hospital stay were col-
lected. Multiple logistic regression defines independent

Thai J Surg Jul. - Sept. 2024

factors for mortality rate. The significance of difference
was estimated using chi-square for qualitative variables,
significantly attaining p < 0.05 on univariate analysis or
multivariate analysis considered clinically relevant in
final statistical analysis using Stata® version 13.

Visited trauma cases (N = 25,820)

During September 1% 2019 to May 31= 2022

Trauma Fast Track protocol cases ( N=739 )

I:Intubation case

P: Penetrating/ Blunt abdominal/chest/neck injury
V: Vascular injury

S: Shock

Penetrating thoraco-abdomen/abdominal injury
Vascular injury

Pre-Protocol (N=83)

Sep 1st 2019 to Aug 31st 2020

Required immediate operation in study mechanism (N = 190)

Blunt abdominal injury FAST positive/Hemodynamic unstable/ Peritonitis

Post-Protocol (N= 107)

Sep 1% 2020 to May 31+ 2022

Exclusion:

Post Cardiac arrest at ER or Local hospital
Conservative treatment

Set OR stat due to Neuro/Ortho/CVT/others condition
Age < 15 years

Figure 1

RESsuLTS

Our study included 190 patients who underwent
emergency operative treatment; 83 cases (45.79%) were
in the pre-protocol group, while 107 cases (54.21%) were
in the post-protocol group. The majority of the patients
were males (79%) and aged under 60 (88%). Half of the
patients were injured from blunt abdominal mechanisms
(51.58%), a third from penetrating mechanisms (32.63%),
and 15.79% from active vascular injuries. Most of the
patients were transferred from the rural hospitals (82%).

We found that three-quarters of the cohort had SBP = 90
mmHg (73%), over half exhibited a pulse rate = 100 beats
per minute (55%), and initial hemoglobin levels were
= 10 mg/dl for 62%. In addition, we found 92% scored
= 4 in RTS. The majority, approximately 85% of the
injured patients, had no comorbidities, and 65% took
operative duration < 60 minutes. However, the clinical
epidemiological characteristics and laboratory data of
this study are shown in Table 1.
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Table 1 Demographic data

Number (Percent)

Demographic data Pre protocol Post protocol
(N =83) (N =107)

Gender, n (%)

Male 63 (75.90) 88 (82.24) 0.283
Age (years)

<60 72 (86.75) 97 (90.65) 0.394
Mechanism, n (%)

Blunt abdominal 48 (57.83) 50 (46.73) 0.258

Penetrating 25 (30.12) 37 (34.58)

Vascular injury 10 (12.05) 20 (18.69)
Visit type, n (%)

Referral 70 (84.34) 85 (79.44) 0.682

EMS 11 (13.25) 19 (17.76)

Direct 2 (2.41) 3(2.80)
GCS (Glasgow Coma Score)

<8 18 (21.69) 11 (10.28) 0.095

8-12 9 (10.84) 13 (12.15)

13-15 56 (67.47) 83 (77.57)
SBP (mmHg)

<90 22 (26.51) 24 (22.43) 0.515
Pulse rate (bpm)

<100 33 (39.76) 51 (47.66) 0.277
Hemoglobin (mg/dl)

<10 38 (45.78) 33 (30.84) 0.035
Revised Trauma Score

<4 8 (9.64) 7 (6.54) 0.432
Comorbidity

Yes 13 (15.66) 14 (13.08) 0.614

Operative duration time
<60 (min) 33 (39.76) 33 (30.84) 0.200
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After implementing the trauma fast-track protocol,
we found that the average time from the emergency room
to the operating room was 32 minutes in the post-protocol
group, while the average time was 59 minutes in the pre-
protocol group. Furthermore, the two groups were signifi-

Table 2 Primary outcome

Time to OR

Pre protocol

Thai J Surg Jul. - Sept. 2024

cantly statistically different (p-value < 0.001) (Table 2).
The mortality rates decreased in the post-protocol group,
and survival rates also increased. In addition, there was a
statistically significant difference between the two groups,
as shown in Table 3.

Time to OR (min)

Post protocol

(N = 83)

Time average

58.73

(N =107)

31.83 < 0.001

Table 3 Secondary outcome — Mortality rate

Pre protocol

Number (Percent)

Post protocol

(N = 83)

Dead

16 (19.28)

(N =107)

13 (12.15) 0.031

Additionally, we identified factors independently
associated with mortality rate through logistic regression
analysis. Following univariate and multivariate analysis,

we observed significant correlations between mortality
rate and the following variables: GCS <8 (p = 0.02) and
initial Hb < 10 mg/dl (p = 0.005), as shown in Table 4.

Table 4 Univariate and multivariate analysis of the factors that correlated with the mortality rate

Univariate Analysis

Multivariate Analysis

Variables
95% ClI p-value 95% ClI p-value
Age =60 yrs. 0.67 0.27 - 1.63 0.39 0.70 0.28-1.73 0.43
GCS =8 0.40 0.18-0.89 0.01 0.41 0.19-0.92 0.02
SBP <90 mmHg 0.76 0.39-1.49 0.42 0.77 0.39-1.50 0.44
Pulse = 100 bpm 0.73 0.41-1.31 0.29 0.71 0.40-1.27 0.24
Hb <10 0.41 0.22-0.77 0.003 0.43 0.23-0.78 0.005
Co-morbidity; present 0.81 0.36 - 1.84 0.61 0.86 0.38-1.97 0.73
Operative time = 60 min 1.48 0.80 - 2.71 0.20 1.44 0.79 - 2.63 0.23
DiscussioN Our study in demographic data showed mechanism

This kind of TFT research has been conducted in
multi-hospitals that establish the protocol, such as in the
USA,” Khon Kaen Hospital,*’ Prachinburi Hospital,'’
and Buddhachinaraj Hospital'! Phitsanulok. Our research
focuses on general surgery mechanisms such as blunt,
penetrating abdomen, and vascular injury that require
emergency operative treatment, excluding neurosurgery,
orthopedics, and cardiothoracic conditions.

mostly half of the patients were injured from blunt abdo-
minal mechanism (51.58%), while T Impool*® (Khon
Kaen Hospital) mostly mechanism is from penetrating
injury with shock (74.29%), our study in Revised Trau-
ma Score (RTS) shown no difference between pre and
post protocol group while Kraysubun C'° (Prachinburi
Hospital) shown more severity in post protocol group.
However, there were no significant differences between
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pre- and post-protocol groups in terms of gender, age,
mechanism, type of visit, GSS, initial SBP, initial pulse
rate, RTS, Comorbidity, or Operative time. Meanwhile,
initial hemoglobin levels were shown to be = 10, mostly
in the post-protocol group (62%).

The aim of this study was to examine the impact of
implementing a trauma care system outcome, specifically
focusing on the mortality rate and the ER to OR time.
The findings of this study revealed a decrease in both
mortality rates among injured individuals and waiting
time. These results, similar to previous research reports
such as in Khon Kaen Hospital,"” Prachinburi Hospital, "
and Buddhachinaraj Hospital,'' revealed that patients who
underwent surgery experienced reduced waiting times,
leading to a decrease in the mortality rate.

Recently, studies reported'”"* that decreased GSC,
and high Injury Severity Score (ISS) scores were associ-
ated with mortality rates. similar to this study that reported
GCS < 8 and initial hemoglobin < 10 mg/dl correlated
with mortality risk based on univariate and multivariate
analysis. Both factors were statistically different between
the pre- and post-protocol groups, which supports that the
TFT protocol had an effect on the mortality rate.

Based on these findings, it is advisable to minimize
unnecessary procedures or interventions at the ER. En-
suring adequate fluid resuscitation and the availability of
blood components were crucial aspects of the resuscita-
tion process. Implementing the protocol at local hospitals
enables the proper activation of TFT and facilitates effec-
tive resuscitation. It is important to practice routinely and
review the protocol within the local hospital, emergency
department, trauma team, and multidisciplinary team.
Regular case discussions and feedback sessions are es-
sential for continuous learning and improving patient
outcomes.

CONCLUSION

Following the implementation of the TFT protocol,
there was a significant reduction in the ER-to-OR time
for patients requiring immediate operation, and the mor-
tality rates also showed a significant decrease. Among
the factors contributing to mortality cases, having GCS
< 8 and initial hemoglobin < 10 mg/dl were found to be
significant.
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External Validation of the Trauma Injury Severity Score
(TRISS) in Patients with Major Injuries at a Tertiary
Care Public Hospital in Thailand

Ploytip Jansiriyotin, MD
Department of Surgery, Khon Kaen Hospital, Khon Kaen, Thailand

Abstract Objective: To externally validate TRISS's probability of survival in a tertiary care hospital in northeastern
Thailand.

Materials and Methods: A retrospective cohort prognostic study included patients with significant injuries
(ISS > 15) admitted to the hospital from 2011 to 2022 from the Khon Kaen trauma registry. Baseline characteris-
tics were identified. AuROC presented the accuracy of the model. The age group was used as a subgroup analysis.
The primary outcome was in-hospital mortality.

Results: This retrospective cohort study was conducted at a tertiary care public hospital in northeastern
Thailand. A total of 20,867 patients were included. Missing primary outcome data were excluded. Most patients
were male (75.23%). The mean age was 38.19 + 19.65 years. The mean ISS was 20.17 + 5.28. The mortality rate
was 15.33%. AuROC was 0.8388. Subgroup analysis by age group showed a statistically significant reduction in

AuROC by increasing age.

Conclusion: The accuracy of the TRISS model in a tertiary care hospital in Thailand was excellent, as
close as MTOS. The accuracy was decreased by age. The TRISS model is applied to trauma quality improvement

programs in Thailand.

Keywords: TRISS, Major trauma, External validation, Prediction model

INTRODUCTION

Unintentional injuries were the leading cause of
death worldwide, especially in young adults.' It caused
a significant loss in gross domestic product (GDP) and
workforce that drove the country. There have been at-
tempts to reduce such mortality and morbidity from the
injuries. Benchmarking, by comparing preventable death
rates within and among the hospitals, served as one tool
among many in the trauma quality improvement pro-
gram.” Reduction in deaths may reflect better prevention
and management policies. A trauma registry collecting
data on the probability of survival (PS) was used for the
criteria. Deaths among patients with a PS greater than 0.5

were considered preventable,” including Thailand. The
next step would be a Morbidity and mortality (M&M)
conference, where the committee would analyze what
occurred and devise strategies to prevent such deaths
from happening again.

One of the most widely used PS models in trauma
patients was the trauma injury severity score (TRISS),
developed from a Major Trauma Outcome Study
(MTOS) in the United States.** It combines anatomic,
physiologic, and comorbidity survival criteria. Injury
severity score (ISS), revised trauma score (RTS), age, and
the mechanism of injury were used to develop the model
using logistic regression. Although there were some
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modifications and validations of the model in low-to-
middle-income countries,”'' the standard for comparative
evaluation remained the original model. There has been
no external validation of the TRISS model in Thailand,
which has one of the highest rates of road traffic injuries
(RTIs),"” and differs significantly in injury epidemiology
from the data used to develop the original model; this
divergence might affect the model’s accuracy.

The objective of this study is to externally validate
the TRISS model in Khon Kaen Hospital, a tertiary care
hospital and referring trauma center in northeastern
Thailand.

MATERIALS AND METHODS

Study design and collection

A retrospective, prognostic cohort study was con-
ducted using the trauma registry of a trauma center in our
hospital. The institutional ethics committee approved the
proposal. The data were collected by an online trauma
center injury surveillance (IS) officer from 1st January
2011 to 31st December 2022. All patients admitted during
this period, whether to the trauma ward or other depart-
ments, were included in this study. Due to the compre-
hensive inclusion, the study size was not calculated. A
trauma center IS online officer conducted data entry in
real time to reduce recall bias.

Participants

The eligibility criteria include all the patients
with significant trauma defined by ISS as more impor-
tant than 15, admitted to our hospital. The exclusion
criterion was patients declared dead before arrival. The
follow-up period extended up to discharge status, either
survived or dead.

Variables and outcomes

The predictors in this study were the parameters
in the TRISS probability of survival (PS) model: age,
mechanism of injury, injury severity score (ISS), revised
trauma score (RTS), and Glasgow coma scale (GCS)
score. Sex was also included as a predictor.

No potential confounders or effect modifiers were
identified, as each predictor served as a prognostic factor.
The trauma center IS officer would assign the Abbrevi-
ated Injury Scale (AIS) for each injury and automatically
calculate the ISS. The 1998 version of the AIS was used
for AIS coding in all patients. RTS was derived from
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systolic blood pressure (SBP), respiratory rate (RR),
and GCS score collected from the trauma registry and
automatically calculated. The primary outcome was in-
hospital mortality.

TRISS calculation model

The TRISS model was first developed and used in
North America to predict mortality and has been accepted
as one of the best models for estimating trauma survival.
It is a combined scoring system consisting of ISS as the
anatomical criterion, RTS as the physiological criterion,
and age as the comorbidity criterion. The scores are calcu-
lated using coefficients derived from logistic regression,
which are separated by the mechanism of injury.’

The ISS ranges from 0 to 75 and is calculated from
the AIS score. Age is categorized into 0 and 1, with pa-
tients aged 18 to 54 categorized as 0 and those aged 55
and over as 1. The RTS is determined by three parameters:
SBP, RR, and GCS score. These parameters are combined
into a coefficient as follows:

For blunt mechanism trauma,

b =(-0.4499) + (0.8085) (RTS) + (- 0.0835) (ISS) +
(- 1.7430) (Age)

For penetrating mechanism trauma,

b=(-2.5355)+(0.9934) (RTS) + (- 0.0651) (ISS) +
(- 1.1360) (Age)

For PS calculation, the equation is PS =1/ (1- e")
PS values range from 0 to 1.

Statistical analysis

Categorical data were described using frequency and
percentage and tested using Fisher's exact probability test.
Normally distributed continuous data were described us-
ing means and standard deviations and were tested using
independent t-tests. Non-normally distributed continuous
data were described using the medians and interquartile
ranges. Statistical uncertainties were expressed as 95%
two-sided confidence intervals in all analyses. A p-value
less than 0.05 was considered statistically significant.
No multivariable adjustment was used in the analyses.
The primary outcome others were shown as missing
data, presented as counts (n) and percentages (%). All
statistical analyses were performed with STATA version
16 (StataCorp. 2019. Stata Statistical Software: Release
16. College Station, TX: StataCorp LLC). The area under
the receiver operating characteristic (AuROC) curve was
plotted between survival and PS.
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ResuLts were male (75.23%). The mean age was 38.19 + 19.65

years. The main mechanism of injury was blunt (92.96%).
The in-hospital mortality was 15.33%. Physiologic char-
acteristics are shown in Table 1. All of the results from
Table 1 were statistically significant between survivors
and those deceased.

The data were collected from January 2011 to De-
cember 2022 from all significant trauma victims admitted
to the hospital. None of the patients were excluded. A total
of 20,867 patients were included. The missing primary
outcome data numbered 2,362 (11.32%). Most patients

Table 1 Baseline characteristics of major trauma patients

Baseline characteristics Missing data, all, Survivors, Dead, J 2]
n (%) n=20,867 n=15,669 (84.67%) n=2,836 (15.33%)

Male, n (%) 1,640 12,954 10,798 2,156 0.000
(7.86) (75.23) (74.25) (80.54)

Age, years (mean + SD) 8 38.19 +19.65 37.15 +19.47 43.93 +19.69 0.000
(0.04)

Mechanism: blunt (%) 2,795 16,799 12,449 2,609 0.000
(13.39) (92.96) (92.72) (97.35)

SBP at ER, mmHg (mean + SD) 132 126.34 + 35.88 127.72 + 31.96 118.68 +51.89 0.000
(0.63)

RR at ER, bpm [median, IQR] 54 20 [0, 20] 20 [0, 20] 01[0, 18] 0.000
(0.26) 2

eGCS at ER [median, IQR] 82 411, 4] 43, 4] 1[1, 3] 0.000
(0.39)

vGCS at ER [median, IQR] 70 51, 5] 51, 5] 1[1,1] 0.000
(0.34)

mGCS at ER [median, IQR] 97 6 [5, 6] 6 [5, 6] 41,5] 0.000
(0.46)

GCS at ER [median, IQR] 100 15[7, 15] 15[10, 15] 63, 9] 0.000
(0.48)

ISS (mean =+ SD) 5,905 20.17 +5.28 19.43 +4.39 23.63 +4.35 0.000
(28.30)

RTS (mean = SD) 183 6.48 +1.83 6.85 +£1.51 4.41+2.08 0.000
(0.88)

TRISS - PS (mean + SD) 5,998 0.84 +0.24 0.90+0.18 0.58 +0.31 0.000
(28.74)

SD = standard deviation; SBP = systolic blood pressure; ER = emergency room; RR = respiratory rate; bpm = beat per minute; IQR = interquartile range; eGCS
= eye response in Glasgow coma scale; vGCS = verbal response in Glasgow coma scale; mGCS = motor response in Glasgow coma scale; ISS = injury severity
score; RTS = revised trauma score; TRISS — PS = trauma injury severity score probability of survival

The AuROC curve tested the accuracy of the TRISS
in major trauma patients. The area under the curve was

0.8400. Figure 1 shows the AuROC curve of the TRISS
model.
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Figure 1 Area under receiver operating characteristic (AuROC) curve

In a subgroup analysis by age presented in Table 2,  difference between age groups was statistically significant
there was a decrease in AuROC as age increased. The  (p-value <0.001)

Table 2 Subgroup analysis by age

Age group (years) Observation AuROC 95% Cl

0-20 2,881 0.8999 0.88260, 0.91715
21-40 4,663 0.8626 0.84713, 0.87803
41-60 4,623 0.8126 0.79678, 0.82840
61-80 2,315 0.7843 0.76122, 0.80742
>80 294 0.8109 0.75597, 0.86585

AuROC = area under receiver operating characteristic; Cl = confidence interval

In comparing AuROC curves among TRISS, RTS, DiscussioN
and ISS, the TRISS model showed the best performance, There were more than 50 prediction models for

which was statistically significant (Table 3). trauma patients.'* TRISS was among the most popular due

to the nature of the combination scoring system and its
accuracy. Through several external validations in various
countries and settings, including low-to-middle-income
Models Observation  AuROC 95% Cl countries and RTIs,""">"" most used a small sample size.

The TRISS model also had limitations,'® such as the

Table 3 Comparison of TRISS, RTS, ISS

TRISS 14,780 084 083156 084854 inability to account for multiple severe injuries in a single
RTS 14,780 0.804 0.79408 0.81382 body part, an inability to predict a low mechanism of
ISS 14,914 0.6609 0.64790  0.67383 injury, and a lack of accuracy in interhospital compari-
p-value < 0.001 sons.
AuROC = area under receiver operating characteristic; Cl = confidence in- RTIs were the leading cause of death among trauma

terval; TRISS = trauma injury severity score; RTS = revised trauma score; patients in Thailand, an upper—middle—income Country,‘9
ranking 20th countries with RTI deaths. This injury epi-

ISS = injury severity score
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demiology differed from the MTOS study, which raised
questions about the applicability of the TRISS model in
the country.

The accuracy of the TRISS model in this study
was consistent with the MTOS and Malaysian National
Trauma Data Bank (NTrD) studies.'” The AuROC curve
of'the TRISS from Khon Kaen Hospital’s trauma registry
showed excellent prediction, implying generalizability in
countries with various road infrastructures, traffic laws,
and RTI prevention policies.

On the other hand, subgroup analysis by age group
showed a decline in the AuROC curve with increasing
age groups. The applicability in the elderly population
may be questionable, highlighting the limitation of the
TRISS model as comorbidity scores were only binary
and too rough to distinguish the difference.

The TRISS model also exhibited the best perfor-
mance among other scoring systems. According to the
TRISS scoring system, which was the combined model,
this is straightforward; RTS is a physiologic score, and
ISS is an anatomical score.

This study is a pioneer in external validation of the
TRISS model in a tertiary care public hospital in Thai-
land, a level 1 trauma center, and a referral center with a
provincial trauma registry. This databank is well-known
for its completeness, large scale, and systematic data
collection, increasing the generalizability of the results
due to various parameters.

There are several limitations to this study. Firstly, it
was a retrospective study with inherent information bias.
Choosing the study design, including appropriate data-
collecting protocols, was a primary strategy to reduce
this bias. Additionally, the main data collector was not
involved in the analytical component. Secondly, a high
number of missing survival outcomes led to selection bias.
Missing values were declared to aid decision-making.
The author did not include patients with arrest-on-arrival
status in the study because this group was not admitted
to the hospital, leading to another selection bias. Lastly,
this was a single-center study with a high mortality rate
at a tertiary care referral center. The applicability to other
levels of trauma centers, including community hospital
benchmarking, remains unknown.

CONCLUSION

TRISS model exhibits excellent performance among
primary trauma victims treated by a tertiary care trauma
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center in northeastern Thailand. Although it is the best
model for predicting the probability of survival, its per-
formance declines with the patient’s age increases.
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Abstract Three pediatric living donor liver transplants were performed at Ramathibodi Hospital in Thailand. The
recipients were two children with biliary atresia and one child with neonatal cholestasis jaundice with suspected
biliary atresia. All three donors had a single liver lesion, which was suspected to be focal nodular hyperplasia
(FNH) on preoperative imaging.

Because no other living donor candidates were available for the recipients, living donor liver transplants
were performed. First, a wedge resection of the liver mass was performed. The liver mass was sent for a frozen
section intraoperatively to confirm the diagnosis of a benign lesion and to ensure free-margin resection. Then, the
transplantation was performed using a standard technique. The liver masses were 1.4-2.3 cm in diameter.

The liver donor hepatectomy was performed simultaneously with the recipient's total hepatectomy. The
estimated liver graft volume was 176.5-336.5 cm3. The estimated graft-recipient weight ratio (GRWR) was
1.4-3.7%. The actual graft weight was 168-371 grams, and the actual GRWR was 1.6-3.5%. The liver graft was
implanted in the recipient using a standard piggyback technique.

The donor and recipient were discharged after the operation without any complications. Follow-up ultra-
sound of the upper abdomen at six months showed no disease recurrence.
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INTRODUCTION

Most Asian countries perform liver transplants from
living donors because of the low rate of deceased donor
donation. Especially, a pediatric liver transplant has a low
chance of getting a liver from a deceased donor because
the splitting of the liver to a pediatric patient needs a
high-quality liver from a deceased donor.'* Focal nodular
hyperplasia (FNH) is the second most common benign
liver tumor. The usual incidental finding is from inves-
tigations in mostly premenopausal women and asymp-
tomatic.’ A liver allograft with mass is a marginal organ
for liver transplantation, but FNH is a benign liver tumor
without the potential for malignant transformation. The
treatment of choice for FNH is expectant management
and follow-up of the imaging. So, it probably expanded
the organ donation pool.

There are 3 previous reports of the successful out-
come of liver transplantation from liver allograft with
FNH. The follow-up showed no clinical difference.”*

The success of living donor liver transplantation
(LDLT) is donor safety with adequate functional liver for
the recipient. There are few published reports about liver
allografts with FNH. One report using deceased donor
liver allograft with FNH.* Two reports using living donor
liver allograft with FNH from adult-to-adult LDLT.”* We
report on adult to pediatric LDLT from liver allograft with
FNH.

PRESENTATION OF CASES

Case 1

A Thai boy, 2 years and five months old, presented
with recurrent cholangitis. His comorbid disease was bili-
ary atresia with post-operative portoenterostomy (Kasai’s
operation), cirrhosis, portal hypertension, and hepatorenal
syndrome. After Kasai’s operation was performed, he was
admitted to several episodes due to recurrent cholangitis
or upper gastroesophageal bleeding (UGIH). Physical
examination findings: body weight 13.5 kilograms,
marked ascites, no melena. Laboratory findings: hema-
tocrit 14%, platelet 55,000 per microliter, prothrombin
time international normalized ratio 2.39, total bilirubin
3.8 mg/dl, albumin 1.83 g/dl, serum creatinine 0.55 mg/
dl. Our workup found cirrhosis from liver biopsy and
esophageal varices from Esophagogastroduodenoscopy
(EGD). Pediatric end-stage liver disease (PELD) score
of 24.3 points. He was admitted for nutritional improve-

ment and treatment of recurrent cholangitis. Reevaluation
PELD score of 19.8 points before liver transplantation.
This recipient has an indication for liver transplant by the
failure of Kasai’s operation with recurrent cholangitis.

The living liver donor was his mother, a 32-year-
old woman. She has the thalassemia trait but no other
underlying disease. Physical examination was unremark-
able. Her laboratory was within normal limits. Computed
tomography (CT) scan and magnetic resonance imaging
(MRI) showed a solid mass of 1.5 cm at segment III,
which is suspected to be focal nodular hyperplasia (FNH)
by correlation with her history and imaging characteristics
(Figure la, 1b). The estimated left lateral liver volume
was 230.49 cm3, and the estimated graft-recipient weight
ratio (GRWR) was 1.7% — no contraindication by liver
anatomy.

Figure 1a Contrast CT scan shows the mass size 1.5 cm. at
segment 3 (S3) in the arterial phase.

Figure 1b MRI scan shows the mass size 1.5 cm. at segment 3.
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The recipient and donor operations were performed
as standard procedures. The donor procedure was per-
formed first to evaluate liver mass and intraabdominal
organs. The wedge resection of the liver mass at segment
III was performed using an intraoperative ultrasound
guide and a cavitron ultrasonic surgical aspirator (CUSA)
without the Pringle maneuver (Figure 1c). The specimen
was sent for pathologic examination intraoperatively.
After the pathologist was reported to confirm FNH with
a free margin of 4 mm., the operation of the recipient
was started for an explant liver, and then the donor’s left
lateral hepatectomy was proceeded at the same time. The
donor's total operative time was 450 mins, and total blood
loss was 600 ml. The actual left lateral segment weight
was 250 grams, and the actual GRWR was 1.8%.

Implant liver grafting was performed with the
standard procedure — no massive bleeding at the cutting
surface and wedge resection area after reperfusion. The
total recipient operation was 760 minutes, and total blood
loss was 7,250 ml. due to severe adhesion from the previ-
ous recipient’s procedure.

The donor’s ultrasound of the upper abdomen at
seven months after surgery showed no recurrence of the
FNH.

Figure 1c Intraoperative picture showed liver mass size 1.5
cm. segment 3 was marked by electrocautery.

Case 2

A l-year-old Thai female with an unknown case of
cholestasis jaundice with a differential diagnosis of Neo-
natal intrahepatic cholestasis caused by citrin deficiency.
Her presenting symptom was neonatal jaundice without
a pale stool; the intraoperative cholangiogram showed

Thai J Surg Jul. - Sept. 2024

that contrast could pass from the hepatic duct to the duo-
denum. Then she was turned to decompensated cirrhosis
with PELD 19 and was needed for liver transplantation.
Her weight was 8.95 kg.

The living donor was her mother, a 33-year-old
Thai female without any underlying disease. Physical
examination was unremarkable; her laboratory test was
within normal limits. Computed tomography (CT) scan
and magnetic resonance imaging (MRI) showed a solid
enhancing mass of about 2.3 cm with a central scar at
segment VII, which was suspected of focal nodular
hyperplasia (FNH) from correlation with the imaging
characteristic (Figure 2a, 2b) Estimated left lateral seg-
ment was 336.5 cm®. The estimated GWRWR was 3.7%.

Figure 2a Contrast CT scan shows the mass size of 2.3 cm at
segment VIl in the arterial phase.

Figure 2b MRI scan shows the mass size of 2.5 cm at segment
VIL.
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The recipient and donor operations were performed
as standard procedures. The donor procedure was per-
formed first to evaluate liver mass and intraabdominal
organs. The liver mass wedge resection was performed,
and segment VII using intraoperative ultrasound guide
and electrocautery without Pringle maneuver. The speci-
men was sent for pathologic examination intraoperatively.
After the pathological report was confirmed, FNH with
free margin. The explanation of the recipient’s liver was
started simultaneously with the donor’s left lateral seg-
mentectomy. The donor's total operative time was 270
mins, and total blood loss was 250 ml. Actual left lateral
segment weight was 317 grams, and actual GRWR was
3.5%.

Implant liver grafting was performed with the
standard procedure — no massive bleeding at the cutting
surface and wedge resection area after reperfusion. Total
recipient operation was 580 minutes, and total blood loss
was 800 ml.

Case 3

A 2-year-old Thai female with a known case of bili-
ary atresia with a history of Portoenterostomy (Kasai’s
operation) at 3-month-aged. She had a history of recurrent
cholangitis at age 8 and 11 months, bleeding esophageal
varices. Her PELD score was 11. Physical examination
finding: Body weight 12 kg with marked jaundice and
marked hepatosplenomegaly. Laboratory test finding:
Hematocrit 31% platelets 131,000 per microliters, pro-
thrombin time international normalized ratio 1.21, total
bilirubin 9.6 mg/dl., albumin 2.7 g/dl. The indication
for liver transplantation in this patient was the failure of
Kasai’s operation with recurrent cholangitis.

The living donor was her mother, a 24-year-old
Thai female without any underlying disease. Physical
examination was unremarkable; her laboratory test was
within normal limits. Computed tomography (CT) scan
and magnetic resonance imaging (MRI) showed a solid
enhancing mass of about 1.6 cm at segment V, which
was suspected of focal nodular hyperplasia (FNH) from
correlation with the imaging characteristic (Figure 3).
Estimated left lateral segment was 176.3 cm®. The esti-
mated GWRWR was 1.4%.

Figure 3 Contrast CT scan shows the mass size of 1.5 cm at
segment V.

The recipient and donor operations were performed
as standard procedures. The donor procedure was per-
formed first to evaluate liver mass and intraabdominal
organs. The segment V wedge resection was performed
under intraoperative ultrasound guide and electrocautery
without Pringle maneuver. The specimen was sent for
pathologic examination intraoperatively. After the patho-
logical report was confirmed to be FNH with free margin.
The explanation of the recipient’s liver was started simul-
taneously with the donor’s left lateral segmentectomy.
The donor's total operative time was 585 mins, and total
blood loss was 300 ml. Actual left lateral segment weight
was 168 grams, and actual GRWR was 1.6%.

Implant liver grafting was performed with the stan-
dard procedure — no bleeding at the cutting surface and
wedge resection area after reperfusion. Total recipient
operation was 570 minutes, and total blood loss was 1,500
ml.

The donor’s ultrasound of the upper abdomen was
performed 6 months after the surgery and showed no
recurrent FNH in the period of the follow-up.

In all cases, their family did not have any other
candidate living liver donors and low-rate suitable quality
organs from deceased donors in our country. By ethical
issues, we have approved LDLT for these cases by the
institutional ethics committee and followed the Thai
Red Cross’s living donor rule. After that we gave family
information and asked for their inform and consent.
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DISCUSSION

To the best of our knowledge, this is the first reported
case of an adult-to-pediatric living donor liver transplan-
tation (LDLT) using a liver allograft with focal nodular
hyperplasia (FNH). Due to lower rates of deceased organ
donation in Asian countries caused by various factors,
living liver donors have become increasingly important in
improving recipient quality and reducing mortality rates
in these regions.'” In Thailand, while we continuously
strive to promote and support deceased organ donation,
obtaining good-quality livers suitable for pediatric split
liver transplantation remains exceptionally rare each year.
Consequently, our center primarily relies on living liver
donors, typically parents or cousins, for pediatric liver
transplantation.

FNH is the second most common benign liver tumor
and has a very low recurrence rate following resection.’
Only three cases of liver transplantation from liver al-
lografts with FNH have been reported previously (Table
1).%° These cases demonstrated no tumor recurrence
and favorable outcomes. Generally, for small pediatric
LDLT, the left lateral segment of the liver is sufficient.

Khemworapong N, et al.
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However, the functional capacity of the liver allograft
must adequately meet the recipient's needs without
compromising the donor. We calculated the future liver
volume (FLV) after left lateral segmentectomy to be
80% of the total liver volume. The safe graft-to-recipient
weight ratio (GRWR) for pediatric LDLT typically falls
between 1-4%."" In these cases, as the liver tumor was
small, we anticipated minimal volume loss after wedge
resection without compromising the functional capacity
of the liver. For safety, in the case that the tumor is in
the liver graft, which will be transplanted, we estimated
the tumor with a margin volume by simulating a sphere
without the sphere cap volume, considering that the
tumor was located on the liver surface (Figure 4). The
tumor diameter was 1.5-2.5 cm, and we estimated a 1 cm
margin of resection around the tumor to maximize liver
volume loss. The equation calculating the sphere volume
without the sphere cap volume is 4/37tr® - 1/37th? (3r - h).
Consequently, the estimated volume of the liver allograft
after tumor resection was 168-317 cm’, resulting in an
estimated GRWR of 1.6-3.5%.

Table 1 The literature that published about liver allograft with focal nodular hyperplasia

Deceased/ Adult/pediatric Whole/partial
Reference o L .
living donor recipient liver allograft
1 Tan M, et al 2001 (4) Deceased Adult Whole
2 Gokcan H, et al. 2016 (5) Living Adult Partial
3 Li G, et al. 2017 (6) Living Adult Partial
Our case Arpornsujaritkun, et al. 2024 Living Pediatric Partial

series

Figure 4 Simulate picture of liver tumor and margin. The tumor diameter is 1.5 cm, and the estimated margin is 1 cm around the tumor.
The total diameter is 3.5 cm. The volume of the sphere without a sphere cap (Vs) is the difference between sphere volume
(V1) and sphere cap (V2).; Vi=4/3nre, V2 = 1/3th? (3r-h), Vs = Vi- V2 = 4/37wr3-1/3wth? (3r-h).
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We performed wedge resection in vivo as it pro-
vides better control over bleeding after reperfusion. In
these cases, the liver tumor with the margin volume was
relatively small, which did not significantly affect the left
lateral segment of the liver. It is possible that the resec-
tion margin was smaller than estimated, and the cutting
surface was about 1 cm away from the falciform ligament.
We used these calculations and sphere volume estimation
to anticipate scenarios where a more giant tumor may
be encountered, necessitating a strict calculation of
liver volume, particularly for the right lobe of the liver
allograft. We did not observe any recurrent liver tumors
one year after liver transplantation. Therefore, living
donor liver allografts with FNH appear to be a feasible
option for expanding liver transplantation.

The importance of liver surgery for donors with
suspected FNH (Focal Nodular Hyperplasia) lies in the
necessity of confirming the pathology results from a pa-
thologist beforehand, ensuring that the nodule is indeed
FNH and not another malignancy disease such as HCC
(Hepatocellular Carcinoma) or liver metastasis, before
proceeding with liver graft transplantation to the recipient.
Therefore, when performing wedge resection of FNH,
consideration should be given to obtaining a free margin
of the nodule to account for the possibility of the nodule
transforming into cancer.

Consequently, surgical planning and assessment
of liver graft volume must be meticulously evaluated,
considering the portion of the liver to be resected and

Table 2 The summary of the cases

ensuring an adequate future liver remnant for both the
donor and recipient. In cases of other benign liver masses,
consideration for liver donation may be possible if there
is an assessment of adequate liver graft volume for the
recipient and an adequate future liver remnant for the
donor. If the pathology report confirms a benign disease,
it may not necessarily be a contraindication for liver
transplantation.

In terms of long-term follow-up care, FNH has a
low incidence of recurrence and no malignant potential.
Therefore, long-term patient care may not primarily in-
volve imaging follow-up.

CONCLUSION

This report shows that the liver allograft with focal
nodular hyperplasia can be safely used for transplanta-
tion. But the important thing is the confirmation of the
diagnosis by a pathologist before the transplantation and
the adequate future liver remnant for the recipient and
donor. Previous reports show that the lesion can be left in
situ with closed follow-up without any clinical difference
(Table 2).

Finally, a limitation of this report is that it includes
only three cases, with only one case involving a liver
graft with focal nodular hyperplasia. Therefore, future
studies with larger sample sizes are necessary to validate
and expand upon these findings, ensuring that the results
are robust and applicable to a broader population.

No. Total liver Estimated Estimated Size of  Location of Segment of Actual graft Actual
volume (cm?) liver graft GWRWR FNH FNH liver graft weight GWRWR
volume (cm?) (%) (cm) (9) (%)
1 1,126.32 230.49 1.7 1.4 IVa Left lateral segment 250 1.8
2 1,637.3 336.5 3.7 2.3 Vi Left lateral segment 317 3.5
3 1,100 176.3 1.4 1.5 \Y Left lateral segment 168 1.6
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Abstract Background: Primary papillary mucinous carcinoma of the skin is very uncommon and is seen mainly
on the head and neck region. It is difficult to differentiate clinically and pathologically between these primary
carcinomas of the skin and the more commonly found mucinous carcinoma distant deposits on the skin from
malignancy in the breast and gastrointestinal system.

Case Presentation: We are presenting a case of a 64-year-old lady who presented with a slowly progres-
sive, painful ulcero-proliferative growth on her scalp for 3 years. Incisional biopsy was suggestive of mucinous
neoplasm. The patient underwent an oncological workup for another primary malignancy, but no other primary
malignancy was detected. Subsequently, the patient underwent wide local excision with local flap reconstruction,
and on the basis of the histopathology report, the diagnosis of a primary papillary mucinous carcinoma of the
scalp was confirmed.

Discussion: It is a slowly progressive, low-grade carcinoma with the propensity of local tissue invasion
and a high recurrence rate. Primary from head and neck, breast, gastrointestinal tract, and pelvic organ must be
excluded. Treatment with wide local excision and 1 cm margin or Moh’s microsurgery is advised as these are
chemotherapy and radiotherapy-resistant.

Conclusion: Primary papillary mucinous carcinoma of the scalp is a rare tumor, and another primary site

of mucinous neoplasm must be ruled out. Wide local excision with adequate margin is the mainstay of treatment.
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INTRODUCTION

Primary papillary mucinous carcinoma of the skin
is an uncommon malignancy commonly seen on the head
and neck. It is very important to differentiate between
primary mucinous carcinoma of the skin and the more
commonly found mucinous carcinoma metastatic deposits
on the skin from primaries in the breast, ovary, prostate,
lung renal, and gastrointestinal systems.

PRESENTATION OF CASE

A 64-year-old lady presented to our tertiary care
center at Lady Hardinge Medical College with a slow-
growing, painful ulcer-proliferative growth on the scalp
at the right parieto-occipital region for 3 years, measuring
3 x2.8 cm (Figure 1). The growth was firm in consistency,
non-compressible, non-reducible, and fixed to the skin but
slightly mobile on the skull. On examination, no lymph-
adenopathy or other growth in the head, neck, breast, and
abdomen were found. A wedge biopsy of the growth was
taken, and it showed interstitial as well as perivascular
chronic inflammatory infiltrate with plasma cells. The
deeper dermis shows pools of mucin with chronic inflam-
matory infiltrate, with few papillary structures lined by
pseudostratified columnar epithelium and mild atypia.

Thai J Surg Jul. - Sept. 2024

Features were consistent with mucinous neoplasia. As it
was important to identify the primary mucinous neoplasm
of'the scalp from metastatic tumor deposit, a whole-body
evaluation by clinical and radiological (CECT) was done
to look for primary malignancy in other head and neck
regions, breast, and gastrointestinal tract. (Figure 2-4),
The patient undergoes wide local excision with a 1 cm
margin and local rotational flap reconstruction of the de-
fect and drain insertion under general anesthesia (Figure
5-8). Histopathology (Figure 9) shows hyperkeratosis,
keratotic plugging, and follicular plugging in the epi-
dermis. The dermis shows a lobulated tumor composed
of cells arranged in papillary architecture separated by
pools of mucin. Tumor cells are lined by tall columnar
cells showing stratification at some places, round to
elongated nuclei with moderate pleomorphism, irregu-
larly distributed chromatin, and 1-2 prominent nucleoli
in many cells. [HC (Figure 10-13) shows ER: positive,
PR: positive, GATA 3: positive, CK 7: focal positive, CK
20: negative, p63: negative, and CK5/6: negative with the
impression of papillary mucinous carcinoma. All margins
were uninvolved by the tumor. Follow-up after 3 months
shows a healthy site.

Figure 1 Showing ulceroproliferative growth on the scalp at the right parieto-occipital region
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Figure 2 NCCT head showing no pericranium involvement by growth

Figure 3 CECT showing no head, neck breast malignancy
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Figure 4 CECT showing no gastrointestinal tract malignancy

Figure 5 Showing preoperative marking for wide local excision with 1 cm margin and local rotational flap reconstruction
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Figure 6 Showing excision of growth and creation of local rotational flap

Figure 7 Showing the final reconstruction and suction drain placement beneath the flap

Figure 8 Showing a wide local excised specimen with 1 cm margin
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Figure 9 Histopathological image of the final resected speci-
men showing papillary mucinous carcinoma

Figure 10 CK7 focal positive
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DiscussioN

Primary papillary mucinous carcinoma of the scalp
is a rare malignancy. These tumors are slow-growing,
painless, soft to firm, indurated, and have ulcerated
growth for a longer duration before presentation.' These
are low-grade malignancies with high recurrence at the
local site (19.6%) and a distant metastasis rate of (6.1%).
Metastases are commonly seen in the loco-regional lymph
nodes.** In 2—7 % of cases, distant metastases have been
reported.” Mucinous carcinoma invades local tissues by
direct extension, by satellite islands of tumor, and by
loco-regional lymph node involvement.®” Mortality is
seen due to multiple recurrences and metastatic disease.”
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Primary skin neoplasms must be identified and differenti-
ated from more common mucinous metastatic deposits
on the skin from primaries in the breast, prostate, ovary,
lungs, gastrointestinal system, and renal system.”!" Dif-
ferentiation of secondary deposits from primary mucinous
skin malignancy should be done by clinical examination,
radiological evaluation, and histopathology. Surgical-
wide local excision of primary with negative margin is
the mainstay of treatment. To prevent a recurrence, a
margin of at least 1 cm) is advised for wide local excision.
Moh’s micrographic surgery is a very useful procedure
for achieving negative margin resection. It has been seen
that these tumors are resistant to radiotherapy and chemo-
therapy; hence, surgery is the mainstay of treatment.”!

CONCLUSION

Primary papillary mucinous carcinoma of the scalp
is an uncommon malignancy of the scalp, and primary
mucinous carcinoma of the breast, gastrointestinal sys-
tem, ovary, prostate, and the renal system must be ruled
out as most skin mucinous carcinoma are metastatic
deposits from these primaries. It is a low-grade, slowly
progressing tumor with a tendency for multiple local re-
currences, regional lymph node involvement, and a low
distant metastasis rate. Wide local excision with adequate
margin is the mainstay of treatment as these are chemo
& radioresistant.
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Abstract

Reconstruction of chest wall defects after tumor resection is challenging. With the advancement of recon-

structive surgery, more options are available for chest wall reconstruction. Workhorse flaps like the musculocu-

taneous latissimus dorsi flap are frequently employed. Its modification to the V-Y design of the latissimus dorsi

myocutaneous flap allows huge chest wall defect closure with substantial benefits, especially for cancer patients.

We describe our experience using this flap design in five patients and the difficulties we faced. All patients under-

went immediate chest wall reconstruction with a modified V-Y latissimus dorsi myocutaneous flap with minimal

complications and donor site morbidity.

Keywords: Modified V-Y latissimus dorsi flap, Chest wall reconstruction, Breast reconstruction

INTRODUCTION

Significant chest wall defects frequently occur after
resection of malignant tumors like breast carcinoma or
sarcoma.' Late detection of these tumors is common,
especially in Asian countries, often presenting as large,
ulcerated masses requiring complex reconstruction after
removal. Surgical management is often debated among
surgeons and oncologists to ensure complete excision
while optimizing cosmetic outcomes.

The conventional latissimus dorsi (LD) myocutaneous
flap was modified to a V-Y skin island design, allowing
closure of substantial anterior and posterior chest wall
total thickness defects without causing donor site morbi-
dity or need for skin grafting with acceptable cosmesis.’
This provides a reliable single-stage reconstructive op-
tion and is particularly beneficial where microsurgical
expertise is limited.
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Modifications to the skin island design have further
expanded its utility’ and its ability to withstand radio-
therapy and chemotherapy further proves its superiority.
We describe our experience with the modified V-Y LD
flap for huge anterior and posterior chest wall reconstruc-
tion.

MATERIALS AND METHODS

Between January 2022 and March 2023, 5 patients
aged 37-74 (mean 49.8) underwent chest wall recon-
struction with an extended V-Y LD myocutaneous flap.
Comorbidities were present in some patients. After
discussion with the primary tumor team, patients were
selected based on defect size and location.

Two patients who had breast carcinoma underwent
mastectomy + axillary clearance, while three sarcoma
patients had wide local excision. All patients underwent
immediate reconstruction due to the anticipated huge
defect after wide excision that necessitated definitive soft
tissue coverage. The flap was designed pre-operatively
while the patient was in a lateral or erect position, arm
ipsilateral to the tumor in 90 degrees abduction, similar
to the conventional design of the latissimus dorsi flap
with careful consideration towards the pedicle, the tho-
racodorsal artery. However, the difference lay in the skin
island design that was drawn akin to an isosceles triangle
for its lateral borders, and the flap was oriented either in
vertical, horizontal, or oblique direction following the
defect. Next, the distal end of the flap is marked at the
meeting point of the two lateral borders, signifying the
leading edge. Margins were confirmed, and the primary
tumor team excised the tumors and subsequently handed
them over to the plastic reconstructive surgeon.

The patient was positioned in lateral decubitus for
flap harvest. The incision was deepened until LD was
visualized. The modified V-Y LD flap was raised while
preserving the thoracodorsal artery. The flap inset was
adjusted for tension-free defect coverage without pedicle
compromise. The skin island and donor site were sutured
in 2 layers; dermal and skin layers. Drains were placed
underneath the flap and donor site to prevent fluid col-
lection. The donor site that could not be closed was skin-
grafted. The drains were removed after a reduced output
trend of less than 30 cc/day was observed.

Patients were monitored closely for vascular com-
promise and signs of infections by administering intra-
venous antibiotics until all drains were removed. Patients
were nursed in lateral or supine positions to prevent
tension and pressure. Flaps were kept warm, and arm
elevation and shoulder abduction were avoided. Patients
were discharged and followed up until satisfactory healing
before referral for adjuvant therapy after histopathology
reports.

Patients

Case 1: An unstable elderly patient with comor-
bidities came with fungating bleeding recurrent breast
carcinoma and underwent simultaneous tumor excision
and flap raise. The donor site was grafted. Intraoperative
complications required transfusion, inotropes, and ICU
admission for weaning: postoperative graft loss due to
supine positioning and wound breakdown at the lead-
ing edge of the flap due to tension. The patient initially
improved with conservative management, and second-
ary suturing was attempted but later died from disease
progression (Figure 1).




92 Nabilah Z, et al. Thai J Surg Jul. - Sept. 2024

Figure 1 A) Bleeding fungating breast carcinoma, B) Modified V-Y latissimus dorsi flap after flap inset, C) Tail end of the flap was
grafted with a split skin graft due to large defect with tension, D) Failed graft uptake due to shearing and pressure at the site.

Case 2: A patient with metastatic breast cancer  axillary clearance, and flap raise/inset—an uneventful
unresponsive to chemotherapy underwent tumor excision,  perioperative period (Figure 2).

4 Y
: ‘'
P |

Figure 2 A) Fungating left breast invasive carcinoma at presentation, B) Modified V-Y latissimus dorsi flap was raised with skin island
oriented horizontally in triangular shape, C) Anterior chest wall recipient site after closure, D) Primary closure of donor site
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Cases 3-4: Patients with back sarcomas underwent  vertically, respectively. Minor tip necrosis in one patient
wide excision, and the flap was orientated obliquely and ~ was managed conservatively (Figures 3-4).

Figure 3 A) Third patient with upper back DFSP at the midline, B) wound bed post tumor resection exposing the fascia, C) Flap was
raised and inset, D) Closure

—_—
=

Figure 4 A) Fourth patient with ulcerated fungating upper back DFSP, B) Intraoperatively, 15x15cm defect, C) Tail end necrosis
which was observed till well-demarcated, D) Secondary healing of distal end with dressing
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Case 5: The patient with extensive back sarcoma
underwent tumor excision, laminectomy, and vertical
flap raise. Prone/lateral nursing prevented flap pressure.

Thai J Surg Jul. - Sept. 2024

Wound dehiscence at the leading edge due to tension
failed to close despite intervention complicated with
recurrence despite margin-free excision (Figure 5).

Figure 5 A) Upper back sarcoma, B) Post wide excision with exposed spine, C) After flap inset, D) Wound dehiscence at leading

edge and tail end of flap, E) Tumour recurrence

REsuLTS

Three patients had good outcomes, adjuvant therapy
was not delayed after complete healing, and no signifi-
cant infections/flap losses occurred One elderly patient
developed multiple systemic complications and finally
succumbed due to disease progression. One patient had a
wound breakdown at the leading edge and distal tip with
eventual recurrence at the tumor bed. Overall, patients

were satisfied with outcomes, flap appearance, and donor
site. The patients were followed up after surgery until
after suture removal on day 14 or until satisfactory wound
healing and were sent for oncological management by
the primary team. The patient’s background, operative
summary, histopathology, and outcomes are summarized
in Table 1.
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DiscussioN

There are many ways for chest wall defect coverage
using a pedicle or free flap. Common flaps traditionally
used include pedicle transverse rectus abdominis myo-
cutaneous (TRAM) flap, pedicle latissimus dorsi (LD)
myocutaneous flap, and free anterolateral thigh (ALT)
flap. These flaps are beneficial as they provide versa-
tility, resilience, and durability for tissue coverage and
can withstand chemo and radiotherapy post-operatively.
However, the donor site morbidity is significant if a large
flap design is required; the inability for primary closure
and wound breakdown due to tension, weakness of ab-
dominal wall, hernia, and distal end necrosis in TRAM
flap due to limited vascularity and pedicle length. Bost-
wick et al observed that the latissimus dorsi flaps with
skin islands more than 12 cm in width required skin grafts
for closure for donor sites in thin patients with very little
skin elasticity of the back, whereas in obese patients, it
is possible to close the donor site using a conventional
elliptical design.

The role of reconstructive surgery in large chest
wall tumors has reached a greater height due to the im-
provement of flap design by varying the shape of the skin
island. Since the introduction of the modified V-Y LD flap
in the 1990s by Micali and Carramaschi,” it has enabled
surgeons to embark on more challenging, previously
“unresectable” tumors to achieve a negative histological
margin and cosmetically acceptable wound coverage.’

The triangular design of the modified V-Y LD myo-
cutaneous flap is innovative as it can cover a larger defect
than the conventional LD flap while being manipulated
in different orientations to fit into the defect, the ability
to close the donor site primarily without skin graft, and
in delayed reconstructions with previous radiotherapy,
the skin territory is far away from the irradiated fields.*’

In this case series, all 5 patients had aggressive ma-
lignancies. The choice for this flap selection was made
based on patient and surgeon’s factors. The patient’s
factors include age, comorbidities, and functional sta-
tus. Subjecting some of these patients to long hours of
surgery had a free tissue transfer and microsurgery been
performed would have been detrimental due to prolonged
exposure to anesthesia, bleeding, hypothermia, cardiore-
spiratory compromise, and long intensive care unit stay.
As for the surgeon’s factor, our center has a single sur-
geon with limited microsurgical expertise and intensive
care facilities. Thus, reconstruction with a pedicle flap is
preferred.

Thai J Surg Jul. - Sept. 2024

Based on our encounters, the main difficulty was
wound dehiscence at the leading edge of maximum ten-
sion. This is mainly attributed to the excision of extensor
muscles of the back, causing the patient to be in persistent
trunk flexion, which could have been prevented with a
suitable brace that was not prepared in advance due to
financial and logistic issues. Repeated efforts to downsize
the wound with NPWT and secondary suturing proved
to be futile and was further aggravated with rapid tumor
recurrence.

Another challenge was nursing patients in proper
positioning. It was especially hard for the post-operative
patients to continue lying in prone or lateral positions due
to the discomfort; elderly patients are especially at risk.
The patients were also advised against arm abduction as
stretching and direct pressure on the flap can cause flap/
tip necrosis.

Other complications like hematoma, seroma, and in-
fections should be monitored and managed promptly.* In
all of our 5 patients, we did not encounter these problems.
Patients must be counseled regarding expected outcomes.
Careful preoperative planning and postoperative nursing
can help optimize outcomes.

CONCLUSION

The modified V-Y LD flap provides reliable, low-risk
coverage of significant defects for patients, avoiding mi-
crosurgical procedures with more predictable outcomes.
Careful postoperative positioning and pressure avoidance
are critical to prevent wound dehiscence, morbidity, and
faster recovery.

PATIENT CONSENT

The patient's consent has been obtained before this
report. The consent form states that the patient consented
to disclose her images and other clinical information in
the report. The patient also understands that the message
will not include her name and initials. Due efforts will be
ensured to conceal their identity, but anonymity cannot
be guaranteed.
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