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Innovations in Burn Treatment in Thailand
Chomchark  Chuntrasakul, MD
Department of Surgery, Faculty of Medicine Siriraj Hospital,

Mahidol University, Bangkok, Thailand

Abstract The author relates the beginning of systematic and specialized burn care in Thailand, first established at

Siriraj Hospital. He emphasizes the innovative nature of burn care during the first few decades of establishing

the Burn Unit. Shortages of medical supplies and high costs were behind many of the author’s innovations, these

included early fluid resuscitation, burn wound management, topical antiseptics and wound dressing, nutritional

management and formulae, as well a philosophy of burn care. The story ends with a plea for a competent and

ethical approach to burn management.

BACKGROUND

Morbidity and mortality of burn patients in
Thailand are similar to those in other developing
Asian countries. In the past, most burn patients in
Thailand were seen by plastic surgeons or their
associates. Innovations in burn treatment at Siriraj
Hospital started after the completion of my surgical
training in general surgery, and after becoming a
Fellow in vascular surgery and burns in the United
States.

MATERIALS & METHODS

In January 1973 I started working in burn care
with zero experience. Decades before, most burn
patients were seen by plastic surgeons.  After the
Division of Traumatology was established at the Faculty
of Medicine, Siriraj Hospital, late in 1972, I returned
from the United States and joined this Division with a
few staff surgeons. At that time there was no burn unit
in the new Trauma building.  Since I was the only one
who knew how to care for burn patients admitted to
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the Division of Traumatology, I had to see both trauma
and burn patients. I started to treat a case of severe
burn in a two-bedroom with the help from nurses from
the Trauma ward.  I continued to treat severely burned
patients for six years before obtaining an opportunity
to work at “the first Burn Unit in Thailand” which was
opened in 1978. The Burn Unit was built on the top
floor of theTrauma building and was composed of 8 to
12 beds. Male and female patients were divided into
two separate, large rooms, and one single-bed room
was set up as an ICU for severely burned patients.
There was one non-functioning operating room. Not
very long after that, I had to restructure the rooms in
the Unit into an isolated single-bedroom in order to
accommodate six to eight patients at the same time.
The financial donations from the patients’ relatives
were used for the reconstruction. Each year more than
100 severely burned patients were admitted to this
Unit.  This provided me with greater opportunities to
see more burn cases and carry out better clinical
research studies. In 2009 a brand new Burn Unit with
well-equipped isolated rooms with six to eight beds
was opened.

My philosophy in caring for burn patients has
been - “Good beginning makes a good ending”, and
“Treat patients like they are a part of your family”.  In
caring for burn patients it is important to consider
cost-effectiveness, safety, efficacy and sufficiency, and
above all practicing with medical ethics in mind.

My approaches to better burn care include:

1) Maintaining a clear and clean Burn Unit
environment.

2) For emergency care of every severely burned
patient after arrival at the ER and after assessing the
patient using the “ABCD” principle: using hypertonic
saline solution (Na 200 mEq/L) for the first 8 hours
after burn injury followed by crystalloid solution (RL:
Na 130 mEq/L) for the next 16 hours after injury.
Adequate hourly urine output for the first 48 hours
after injury is very important.

3) Using early endotracheal intubation in patients
with associated inhalation injury as well, for severely
burned patients who received large amounts of
loading fluid in the early burn phase [usually seen in
severe burns, over 50% or 60%of body surface area
(BSA)].

4) Performing early escharotomy with or without

fasciotomy for deep contractive burns.
5) Performing early excision of eschar either by

tangential or deep fascial excision.  Small deep burns
can be treated with immediate skin grafting.

6) Providing early enteral feeding after achieving
hemodynamic stability.

A common topical antimicrobial agent used in
severe burn wounds is “1% silver zinc sulfadiazine”
(modified from 1% silver sulfadiazine). For the last
decade nanocrystalline silver has been used more and
more frequently.  Systemic antibiotics are not routinely
given to severe burns. It is used only in patients with
sufficient or definitive indications.

In 1973 I was the first person who brought the
“amnion” for use in burn dressing (biologic dressing)
in Thailand, achieving dramatic results for superficial
burns.  In 1978 I innovated the “burn diet” prepared as
a blenderized diet composed of eight eggs per litre,
with adult patients requiring two litres per day. In 1985
I also innovated the “immune-enhancing diet” for
burn, trauma and critically ill patients.

Most burn experts accept that early eschar exci-
sion with early enteral feeding will provide the best
outcome for patients.  At present, Versajet hydrosurgery
is the most advanced equipment for burn wound
debridement. Immune-enhancing diet administered
to the patient through nasogastric tubes as enteral
feeding is most suitable for those critically ill.

In the past, in addition to the care of complex
burn patients, individual groups providing nursing
care might advocate different ways of treating patients.
This problem occupied my thoughts, and led me to
find the methods to get these people to act the same
way and aim at the same destination. This was the
reason that made me establish four societies of related
professionals, such as the Society of Parenteral and
Enteral Nutrition of Thailand (SPENT)in 1985, as well
the Parenteral and Enteral Nutrition Society of Asia
(PENSA) in 1995.  I also founded the Thai Society of
Burn Injury in 1990, and the Thai Society of Wound
Healing in 2006.

Establishing these societies would bring related
professionals who have been working in the same or
similar medical fields together, comprising a
multidisciplinary approach, and should lead them to
the same destination. Their meetings should foster
updated knowledge and provide a forum for exchanges
of ideas, as well as to learn about new advanced
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equipments. This is crucial for successful practice and
should benefit burn patients.

RESULTS

The time from the initial examination of severely
burned patients to their admission to the Unit was
limited by space availability. The first Burn Unit in
Thailand was set up at Siriraj Hospital in 1978, with 8
to 12 beds.  My clinical research studies were carried
out along with what I did for these patients.  About
50%, more or less, of our admitted burn patients was
referred to our Unit after the first 24 hours of burn
injury. Overall mortality rate was around 10%, and
higher in referred cases.  In patients with deep burns
the mortality was less than 20%.  Early eschar excision
with immediate skin graft could be done in these cases.
However, in severe and extensive burns of over 50%
BSA, treatment was conservative and skin coverage was
performed well after the growth of granulation tissues.

DISCUSSION

In the past, due to our shortage of medical
products, we had to create or innovate something for
our patients, such as enteral diet formulas and
parenteral nutrition. Burn treatment four decades ago
was very different from that of the last one and a half
decades, in which we have more efficient topical wound
dressing, better enteral diet formula, and better
equipment for wound debridement. Also, skin

substitutes are available as well as better environment
in the “well-equipped burn unit”. After the good
outcomes and superior burn care facilities at Siriraj
Hospital Burn Unit were recognized, more burn units
have since been established. Currently there are 18
burn units in different regions of the country.

CONCLUSION

Most severe burns should be seen by experts.
Morbidity and mortality rates usually vary according to
the capability of the caregiver,the doctors and the
nurses. Good burn care usually begins with the first
physician who saw the patient. The best way to a better
care of burn patients is to set up a “burn team” with a
surgeon as the leader. The leader must possess good
knowledge and experience in burn care. He or she
should be a nice and kind hearted person.  The
outcome of treatment depends on the capability
(knowledge and experience) of the responding doctors
and nurses. Cost-effectiveness, safety, and sufficiency
as well as medical ethics should be in the mind of every
surgeon or related personnel treating burn patients.

REFERENCE

Most of references are derived from my own research work and

written papers which are available in my curriculum vitae or

upon request. I can be contacted on my mobile phone: +668
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Maitree  Anuntkosol, MD* Narong  Nithipanya, MD**
Veera  Buranakitjaroen, MD* Achariya  Tongsin, MD*
Varaporn  Mahatharadol, MD*
*Department of Surgery, Queen Sirikit National Institute of Child Health, Bangkok, Thailand

**Department of Radiology, Queen Sirikit National Institute of Child Health, Bangkok, Thailand

Abstract Background:  Invertogram has been used to evaluate the level of blind rectal pouch in neonates with anorectal

malformations (ARM) for over 80 years. In recent years, prone lateral cross-table radiograph (PLCTR) has been

recommended for demonstrating these anomalies, providing equivalent information as the traditional procedure.

Objective: The aim of this study was to compare the effectiveness in evaluation of rectal pouch level in ARM

between invertogram and PLCTR.

Materials and Methods: During January 2009 to June 2012, all of the neonates with ARM who had no evidence

of cutaneous, urinary or genital fistula underwent both invertogram and PLCTR for demonstration of the blind rectal

pouches. Demographic data and radiographic findings of the patients were collected and analyzed.

Results: Fifty -two neonates with ARM (46 males and 6 females) were available for the study. Thirty-nine

patients (75%) were full term babies, whereas 13 patients (25%) were premature. Invertogram and PLCTR were done

within 13 to 36 hours after birth. Radiographic findings of the two methods in 46 patients (89%) were not different.

In the remaining 6 cases (11%), the findings of PLCTR were more accurate, with confirmation by colostomy study

(loopogram) or operative findings, while the evidence of rectal gas shadow in the invertogram revealed higher than

the actual levels.

Conclusion: PLCTR is much easier to position, less time consuming and more accurate in some cases than

invertogram regarding interpretation of the level of rectal pouch in ARM. PLCTR should be routinely used instead

of invertogram for evaluation in ARM.

Key words: Anorectal malformations, invertogram, prone lateral cross-table radiograph, rectal pouch level

Original Article

INTRODUCTION

Anorectal malformations (ARM) are one of the
commonest anomalies in the neonates.   The reported
incidence is between 1:1500 and 1:5000 live births1-5.
Major advances have been made in the last decade in
operative techniques to correct this abnormality6.  The

initial surgical management of an infant with ARM
depends on the level of anomaly as well as the presence
or absence of fistula between the rectal pouch and
adjacent organs7,8.  Radiographic investigation is used
to evaluate the blind rectal pouch for determining the
level of anomalies. Anoplasty is the surgical method of
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choice for patients whose rectal pouch terminates
close to the perineal skin, whereas the colostomy is
usually chosen for patients with intermediate to high-
lying rectum and/or internal fistula9.  The level of
anomalies in the majority of cases can be determined
by a careful clinical examination.  However, radiologic
investigations are necessary in 10% to 20% of patients
when clinical data is not sufficient10.   In the radiologic
evaluation of the neonates with ARM, the invertogram,
first described by Wangensteen and Rice in 193011 has
withstood the test of  time. Precautions in the technique
and pitfalls in its interpretation have been well
documented12,13.   In 1983, the prone lateral cross-table
radiograph (PLCTR) was recommended by
Narasimharao14.  PLCRT was claimed to be an easy
procedure, providing equivalent or better evaluation
compared with the invertogram.  The aim of this study
was to compare the accuracy in the evaluation of rectal
pouch level of ARM between invertogram and PLCTR.

MATERIALS AND METHODS

The study was approved by the Institutional Review
Board of Queen Sirikit National Institute of Child
Health (QSNICH).  A prospective study of neonates
with ARM treated at our institute between January
2009 and June 2012 was carried out. Neonates with
ARM who had no evidence of cutaneous, urinary and
genital fistula underwent both invertogram and PCTLR
for demonstration of the blind rectal pouches at the
same time. Details of the radiological procedure were
explained to, and informed consent was obtained
from, the parents. Most of the patients were planned to
undergo radiological examination approximately 24
hours after birth, but was done earlier in some cases
with rapid abdominal distension or delayed passage of
intestinal gas to the rectum during the examination.
However, all radiologic examinations were performed
at least 12 hours after birth in order to allow enough
time for the air to reach the rectum. Skin markers were
not used. Nasogastric tube was passed through to the
stomach before the radiological investigation to rule
out esophageal atresia.

The patients were held in inverted position for
five minutes in routine invertogram. In the PLCTR,
the patients were held face down with their hip flexed
and were kept in this genupectoral position for five
minutes with the centre of radiographs at the greater
trochanter, as in the invertogram. The radiographs

were evaluated by a pediatric radiologist. The levels of
blind rectal gas shadow were classified as being due to
low, intermediate, or high anomalies, based upon the
bony landmarks of the pubococcygeal (PC) line and
the ischial (I) point12. A blind rectal gas shadow seen
above the PC line was interpreted as due to a high
anomaly, that seen between the PC and I-line as due to
an intermediate anomaly, and below the I-line as due
to a low anomaly.  Accuracy of the blind rectal gas levels
were proven during anoplasty for low anomaly, and by
barium examination of the distal loop of the colon
(distal loopogram) after colostomy for intermediate
and high anomalies.

Exclusion criteria included ARM patients with
clinical findings of cutaneous, urinary and genital
fistula, those with esophageal atresia, and those with
clinical instability requiring endotracheal intubation
and respiratory support.

Statistical analysis of radiological evaluation
comparing invertogoram and PLCTR were performed
using the exact McNemar test, as implemented in Stata
v. 12 (Stata Corp, College Station, TX, USA). A two-
tailed p-value of less than 0.05 was considered statically
significant.

RESULTS

During the study period, 171 neonates with ARM
were referred to the Institute. One hundred and twelve
cases had cutaneous or genitourinary fistula and seven
cases had a combination of ARM with esophageal
atresia. Only 52 neonates (46 males and 6 females)
were enrolled for radiograpraphic investigations
(invertogram and PLCTR). Thirty-nine patients (75%)
were full term babies and 13 patients (25%) were
premature (Table 1).

The age of patients at the time radiography was
performed ranged from 13 to 39 hours. In 26 patients
invertogram was done before PLCTR, the remaining
26 underwent PLCTR first. There was no difference in
the interpretation of the distal rectal pouch level in 46
sets of radiographs (89%): high, intermediate and low
anomaly in 10, 26 and 10 cases, respectively (Figure 1
and Table 2).  In 6 cases (11%) the interpretation
differed between radiography techniques. Four cases
were interpreted as having a high anomaly on the
invertogram, but PLCTR showed intermediate anomaly
(Figure 2). These patients underwent sigmoid
colostomy. The definitive diagnosis was established by
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loopogram which showed intermediate anomaly in all
of the 4 cases (Figure 3). The remaining 2 cases were
interpreted as having intermediate anomaly on the
invertogram, but as a low anomaly on PLCTR (Figure.
4). These 2 cases were diagnosed as low anomaly and
successfully underwent anoplasty. There was no
statistically significant difference (p > 0.05) in the
comparison between invertogram and PLCTR for each
anomaly, but a significant difference (P < 0.05) was
seen in the comparison for all ARM patients (Table 2).
In addition, 33 of the 46 patients (72%) with no
difference in the interpretation of the rectal pouch
level, had terminating rectal gas shadows seen in the
PLCTR lower than those seen in the invertogram.

Table 1 Demographic data of the 52 patients with anorectal
malformations

Clinical data No. of patients (%)

Sex
male : female 46:6  (77:23)

Gestational age (weeks)
less than 33 2 (4)
33-36 11 (21)
37-40 39 (75)

Age at radiological evaluation (hours)
13-18 6 (12)
19-24 22 (42)

    25-30 18 (35)
31-36 4 (8)
over 36 2 (4)

Table 2 Comparison of radiological evaluation between invertogram and prone lateral cross-table radiograph (PLCTR)

Type of  Anorectal Malformation Correct Diagnosis Incorrect Diagnosis p-valuea

Radiological procedures No.(%) No.(%)

Lowbb (n = 12)
Invertogram 10 (83) 2 (17)

0.500
PLCTR 12 (100) 0

Intermediatec (n = 30)
Invertogram 26 (87) 4 (13)

0.125
PLCTR 30 (100) 0

Highc (n = 30)
Invertogram 10 (100) 0

0.999
PLCTR 10 (100) 0

Total no. of patients (n = 52)
Invertogram 46 (89) 6 (12)

0.031
PLCTR 52 (100) 0

ap-value by exact McNemar test; bproven by anoplasty; cproven by colostomy study (distal loopogram)

Figure 1 A. Invertogram showed low type A RM
with rectal gas shadow at the I-line
B. PLCTR also showed low type. but
level of rectal gas shadow is more
caudal than the invertogram
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Figure 2 A. Invertogram showed rectal gas shadow above the PC-line PC-line (high type)
B. PLCTR showed level of rectal gas shadow between PC and I-line (intermediate type)

Figure 3 The colostomy study revealed intermediate type imperforate anus with rectourethral fistula (arrow)

Figure 4 A. Invertogram showed rectal gas shadow between the PC and I-line (intermediate type)
B. PLCTR showed level of rectal gas shadow at the I-line (low type). Low type ARM was proven by the operative procedure

(anoplasty)
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DISCUSSION

          Anorectal malformations comprise a spectrum
of anatomical defects.  Some of these are minor, and
can be surgically treated early on with an excellent
functional prognosis.  Others are complex and difficult
to manage and have uncertain prognosis15-20. Most
infants with low anomalies undergo a definitive
anoplasty within a few days after birth.   Higher
anomalies have poor sphincteric development and
have higher chances of an associated internal fistula.  A
temporary colostomy is essential, and helps in the
detailed investigations of the anomaly by allowing the
performance of a contrast study called a distal
loopogram9.
            The upside-down x-ray (invertogram) originally
described by Wangensteen and Rice11 in 1930 has been
considered the classic method for determining the
level of the blind rectal pouch. In this method, the
patient must be carefully held upside down. A
modification of a prone lateral cross-table radiography
(PLCTR) as described by Narasimharao14 was reported
in 1983.  Patients were held face down with their hips
flexed and were kept in this genupectoral position.
The evaluation of the rectal gas shadow was based on
bony landmarks (pubococcygeal line and ischial point)
in both the invertogram and the PLCTR.
Narasimharao14 recommended the routine use of
PLCTR instead of invertogram because the former
provided equivalent or sometimes better information
than the invertogram.
               The results of our study are similar to, and
support, the previous study of Narasimharao14. PLCTR
offers certain advantages such as easy positioning,
better distension or delineation of rectal gas, and is less
time consuming.  The patient is usually calm and
relaxed in the genupectoral position. The full extent
of the rectal gas shadow could be well demonstrated on
the radiograph. The patient usually cry during
invertogram positioning, which causes contraction of
puborectalis sling and a deceptive obliteration of the
lower rectum6.  In addition, we found evidence that the
blind rectal pouch seen on invertogram is higher than
the actual levels in some cases.

In conclusion, the present study revealed that
PLCTR was more accurate than the invertogram
regarding interpretation of rectal pouch level in ARM.
Thus, we advocate the routine use of PLCTR instead of
the invertogram in the evaluation of ARM because it is

easier to perform and is more accurate.
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Laparoscopic Totally Extra-peritoneal Hernia
Repair Using a Non-Fixed Mesh Patchand Mesh
PlugVersusOpen Repair

Supoj  Laiwattanapaisal, MD
Department of General Surgery, Rayong Hospital, Rayong, Thailand

Abstract Objective:  To determine post-operative outcomes after laparoscopic totally extra-peritoneal hernia repair

using a non-fixed mesh patch and mesh plug, compared with open repair.

Material and Method:  We retrospectively studied the cases of 70 patients who all underwent hernia repair

surgery using either laparoscopic TEP or an open repair technique, performed by a single surgeon (the author). All

cases took place between May 18, 2008 and April 30, 2010.  Patient characteristics including gender, age, hernia type

classification, pain score, operative time, recovery time, recurrence rate and any complications was obtained by

reviewing each patient’s medical record.

Results:  Thirty patients underwent laparoscopic TEP with non-fixed mesh, and 40 patients underwent open

repair.  Mean patient age was 49.6 ± 16.1 years in the TEP group and 47.8 ± 15.9 years in the open repair group (P

= 0.632).  Patients in the TEP group suffered from indirect hernias (73.3%), direct hernias (20%) or combined

hernias (6.7%). Patients in the open repair group had indirect hernias (90%) or direct hernias(10%). The mean

operative time was147.3 ± 33.5 minutes in the TEP group and 43.8 ± 10.8 minutes in the open  repair group (P < 0.001).

Pain scores within 24 hours of the procedures averaged 3.5 ± 2.1 in the TEP group and 5.9 ± 2.9 in the open repair

group (P < 0.001).  Mean hospital stay was 5.6 ± 0.77 days in the TEP group and 3.5 ± 1.8 days in the open repair group

(P < 0.001).  The follow-up period averaged 29.8 ± 4.2 months in the TEP group and 36.3 ± 3.2 months in the open

repair group(P < 0.001). No recurrences were reported in either group. Common complications included minor

morbidities such as seroma, urinary retention, chronic groin pain, epididymitis, and subcutaneous emphysema,

which were not significantly different between groups.

Conclusions: Although the operative time for the laparoscopic TEP method was longer and resulted in a longer

hospital stay, we demonstrated that it can be performed safely, with only minor complications and with no recu-

rrence.

Keywords:  extra-peritoneal repair, inguinal hernia, laparoscopic herniorrhaphy

Original Article

INTRODUCTION

Minimally invasive surgery has changed the face
of traditional surgery, offering patients intervention
with less pain, faster recovery times and improved

cosmesis. At present, there are many techniques for
tension-free herniorrhaphy, including the Lichtenstein
tension- free repair, the “Plug and Patch” technique,
pre-peritoneal repair and laparoscopic hernia repair.
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Regardless of the method used, the two main objectives
have always been to reduce the incidence of recurrence
and to minimize complications. Evans MD et al.
conducted a randomized control trial study that
compared the laparoscopic TEP technique with the
open Lichtenstein technique and found no significant
difference between the two with regard to recurrence
rate1.  However, the laparoscopic TEP technique yielded
other benefits that contributed toward patient quality
of life, such as less pain and a speedier return to normal
activity10.  In a 2005 review, by Cochrane2 laparoscopic
TEP was compared to laparoscopic transabdominal
pre-peritoneal repair(TAPP).  Cochrane concluded
that there were no significant differences with regard
to operating time, occurrence of hematoma, length of
hospital stay, recovery time, hernia recurrence, or
conversion to open rate.  However, despite these
findings, the use of mesh fixation with the laparoscopic
TEP technique remains a controversial issue.  In
some studies, the practice of rolling up the mesh graft
has been shown to increase the risk of hernia
recurrence5, 6.  Fixation of the mesh graft with a spiral
staple is recommended to prevent recurrence; however,
spiral staples have been shown to cause chronic groin
pain and neurovascular injury in 2-4% of cases7,8. In
addition, the use of such tools may increase the total
cost of the surgery.  Meta-analyses comparing
techniques using non-fixed mesh with those using
fixed mesh have shown that no statistically significant
differences exist in terms of operation time, reported
post-operative pain levels, post-operative complications,
length of hospital stay or chronic groin pain3,4.  In the
present study, we compare the laparoscopic total extra-
peritoneal (TEP) technique for inguinal hernia repair
vs. the open repair technique.  The laparoscopic TEP
method discussed here combines the use of a non-
fixed mesh patch and a mesh plug. This method is
similar to the Plug and Patch technique, except that it
uses a posterior approach rather than an anterior one.
It was anticipated that, without the use of spiral staples
to fix the mesh graft, this technique would result in a
lower recurrence rate, no visceral organ injuries,
reduced risk of trocar site herniation and neurovascular
injury, fewer foreign bodies, and reduced chronic
groin pain. Finally, the authors’method followed the
philosophy of sufficient economy of His Majesty King
Bhumibol Adulyadej of Thailand.

MATERIALS AND METHODS

This retrospective cohort study of 70 patients with
unilateral hernias was designed to determine the
effectiveness of the laparoscopic TEP hernia repair
technique compared to traditional open repair. The
patients were each informed of the advantages and
disadvantages of the procedure as well as the potential
complications and risks prior to surgery.  All patients
underwent surgery between May 18, 2008 and April 30,
2010.  Thirty patients underwent laparoscopic TEP ,
and 40 underwent open repair (modified Bassini
operation).  The author used the Nyhus classification
system(Table 1) for dividing the hernias into four
subtypes9.  Each patient was treated by one surgeon
and was assessed postoperatively every 3 - 4 months.
Patient data were collected by telephone as well as by
reviewing each patient’s medical records two years
post-surgery. Post-operative pain levels were assessed
using a visual analog pain scale (VAS).

Inclusion criteria

Adults who had reducible inguinal hernias were
included in the study.

Exclusion criteria

Patients with irreducible hernias, hernia
recurrence cases, patients with medical contrain-
dications to surgery and patients with scars from
previous lower abdominal surgeries that may have
interfered with the operative field were excluded from
this study

Variable definitions

The operative time was defined as the time of skin
incision to the time of skin closure.  Seroma was
defined as aspiration of > 5mL of fluid.  Subcutaneous
emphysema refers to air or gas that is trapped in
subcutaneous tissues. Chronic groin pain was defined
as pain at the operative site that persisted for three

Table 1  Nyhus hernia classification

Type I Indirect hernia without dilation of the internal ring
Type II Indirect hernia with dilation of the internal ring
Type IIIa Direct hernia with back wall defect
Type IIIb Indirect hernia with backwall defect (combined hernia)
Type IIIc Femoral hernia
Type IV Recurrent hernia
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Mersilene mesh was not used in open hernia repairs.

Laparoscopic technique
One gram of Cefazolin was administered

intravenously 1/2 to 1 hour prior to surgery.  A catheter
was inserted into the bladder and a naso-gastric tube
into the stomach for decompression.  After incising
the anterior rectus sheath to expose the posterior
rectus sheath, a 10 mm port was placed at the midline
of the lower abdomen, 1.5-2 cm below the umbilicus.
A 5 mm, 30˚ camera was inserted into the extra-perito-
neal channel and bluntly advanced toward the pubic
symphysis. Gentle medial to lateral sweeping of the
camera helped to create a pre-peritoneal space. The
author did not use a space-maker dissection balloon.
Carbon dioxide gas was used to insufflate the pre-
peritoneal space to 12 mmHg. Two additional 5 mm
trocars were placedat the lower midline. One was
placed suprapubically, while the other was placed
between the first and third trocars.  The patient was
placed in Trendelenburg to retract bowel from the
hernia site. A 14 × 15 cm piece of Mersilene mesh was
used for patching. A 2 × 8-10 cm mesh plug  was rolled

months post-surgery. The length of hospital stay was
defined as the total number of nights that the patient
remained under hospital care.

Statistical analysis

Pearson’s chi-squared test was used to analyze the
data in both groups independently, and the mean data
from each group was compared using an independent
t-test.  Data collected in the database was analyzed
using SPSS version 11.5.  A P-value of < 0.05 was
considered statistically significant.

Open surgical technique

The inguinal canal was accessed through a
transverse incision, and the hernia sac was identified
and isolated from the spermatic cord. For indirect
hernias, the sac was reduced to the peritoneal cavity
through ligation.  For direct hernias, the sac was
reduced without ligation.  The transverse fascia was
not incised. The medial tissue, including the internal
oblique muscle and the transverse abdominis muscle,
were then fixed to the shelving edge of the inguinal
ligament with 1/0 Prolene interrupted sutures.

Figure 1  Laparoscopic totally extra-peritoneal (TEP) hernia repair and drain
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in a cylindrical fashion and inserted into the internal
ring to occlude the indirect hernia sac entrance.
Mersilene mesh was selected because of its light weight
and flexibility, allowing it to easily mold to the anterior
abdominal wall.  A #8 Redivac drain was inserted into
the middle trocar and placed in the pre-peritoneal
space.  The space was then deflated slowly under direct
visualization to ensure proper mesh positioning.
The trocars were removed and only the camera port
site was sutured using 3/0 Vicryl. The skin was sutured
using 4/0 nylon.  The surgical steps are illustrated in
Figure 1.

RESULTS

Data for all patients are shown in Table 2.  The
mean age was 49.6 ± 16.6 years in the TEP group and

47.8 ± 15.9 years in the open repair group. No significant
difference was observed between groups, P = 0.632.
The male-to-female ratio was 29:1 in the TEP group
and 9:1 in the open repair group.  Thirty-three cases
were right-sided hernias (12 in the TEP group, 21 in
the open repair group) and thirty seven cases were
hernias located on the left side (18 in the TEP group,
19 in the open repair group), with no significant
difference in the distribution of right vs. left-sided
repairs, P = 0.427).  Most of the cases were indirect
hernia (73% in the TEP group, 90% in the open repair
group, with no statistically significant difference
between the two groups, P = 0.109.  Based on Nyhus
hernia classifications, however, there were significant
differences between the hernia types found in each
group (P < 0.001).   The operative time was significantly
longer for the TEP group, averaging 147.3 ± 33.5

Table  2  Patient characteristics based on intervention

Variable TEP (n = 30) Open  (n =  40) P- value

Age in Years (Mean ± SD) 49.6  ± 16.1 47.8 ± 15.9 0.632
Gender  (Male: Female) 29 : 1 36 : 4 0.383
Hernia side (Right : Left) 12 : 18 21 : 19 0.427
Hernia type 0.109
Indirect hernia 22 (73.3%) 36 (90%)
Direct hernia 6 (20%) 4 (10%)
Combined 2 (6.7%) 0

Table  3  Nyhus Hernia Classification

Type TEP (n = 30) Open (n = 40)= P- Value

I 0 0 -
II 11(36.7%) 31(77.5%) <  0.001

IIIa 6(20%) 1(2.5%) <  0.001
IIIb 13(43.3%) 8(20%) <  0.001
IIIc 0 0 -
IV 0 0 -

Table 4 Postoperative outcomes

Variable TEP (n = 30) Open (n = 40) P- Value

Operative time in minutes (Mean ± SD) 147.3 ± 33.5 43.8 ± 10.8 < 0.001
Pain score 24 hrspost surgery (Mean ± SD) 3.5 ± 2.1 5.9 ± 2.9 < 0.001
Length of hospital stay in days (Mean ± SD) 5.6 ± 0.77 3.5 ± 1.8 < 0.001
Time of follow-up in months (Mean ± SD) 29.8 ± 4.2 36.3 ± 3.2 < 0.001
Recurrence rate (%) 0 0 -
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minutes and 43.8 ± 10.8 minutes for the open repair
group, P < 0.001.  The pain score recorded 24 hours
postsurgery for the TEP group and open repair group
were 3.5 ± 2.1 and 5.9 ± 2.9, respectively.  The pain
levels for those patients who underwent open repair
procedures were significantly higher than those
observed in the TEP group, P < 0.001.  The length of
hospital stay, however, was longer for the TEP group
than for the open repair group, with stays of 5.6 ± 0.77
days and 3.5 ± 1.8 days, respectively, P < 0.001.  Average
follow-up was more than two years for both groups.
There were no recurrences reported in either group
after two years.

As shown in table 5, minor complications occurred
in both groups.  They occurred more frequently in the
open repair group, however, the difference was not
statistically significant. Complications experienced by
patients in the TEP group were seroma 1(3.3%),
subcutaneous emphysema 1(3.3%), pneumoperito-
neum 7(23.3%). Additionally, patients in the open
repair group experienced seroma 1(5%), chronic groin
pain 2(5%), epididymitis 2(5%) and urinary retention
1(2.5%).

DISCUSSION

In the early 1990s, laparoscopic inguinal
herniorrhaphy was first described by Ger, Schultz,
Corbitt, and Filipi12.  A 2002 meta-analysis13,14 concluded
that the laparoscopic technique is superior to the open
technique because it allows patients to return to their
normal activities more quickly, and it reduces persistent
pain and resulted in lower recurrence rates than those
associated with open non-mesh repairs. Interestingly,
no difference was found when compared to open
mesh repairs.  In spite of these apparent benefits,
laparoscopic hernia repair carries higher costs and

prolonged operative time, compared to open surgery12.
Thus, the question is raised: Which type of laparosco-
pic hernia repair yields the best patient outcomes and
is most cost-effective? In a 2005 Cochrane review,
laparoscopic TEP and laparoscopic trans-abdominal
pre-peritoneal repairs (TAPP) were compared and
contrasted. It was concluded that there were no
significant differences in operative time, occurrence
of hematoma, length of hospital stay, recovery time,
recurrence rates, or conversion to open rates2.  In this
study, patients underwent hernia repair using either
the laparoscopic TEP technique, with a non-fixed
mesh patch and a mesh plugor a traditional open
repair.  There was no difference in patient characteristic
data between the two groups.

The operative time for the laparoscopic TEP
procedures in this study averaged 147 ± 33.5 minutes.
This is significantly longer than operative times
recorded for the same procedure in the Cochrane
review2.  One of the primary reasons for this difference
in operative time is the inexperience of the surgeon.
The Cochrane review suggested that the operative
time for an inexperienced surgeon (up to 20 cases)
performing laparoscopic TEP should average 95
minutes.  In three different studies of Thai surgeons
performing laparoscopic TEP, operative times were
estimated at 81.5 ± 37.9 minutes, 72.74 minutes and
132.15 ± 37.2 minutes14,16,17. Many authors have re-
ported that the average operating time for laparoscopic
TEP hernia repair could be longer than procedures
using the open repair technique12,21,22; however, other
studies18,20 have found the operative times to be similar.

In this study, the average operative time for the
laparoscopic TEP procedures was significantly longer
than operative times for the open repairs. The average
laparoscopic TEP operative time was longer than those
recorded in other studies due to six factors, including
1) operating teamwork, 2) surgical technique (no
balloon dissector was used to create pre-peritoneal
space and a non-fixed mesh patch and plug repair
technique was used) and 3) surgeon inexperience
(the learning curve for performing laparoscopic TEP
repairs is typically at least 30 cases2,15). Next, 4)The
presence of pneumoperitoneum in 23.3% of the
laparoscopic TEP cases, which caused a narrowing of
the operative space and contributed to an accidental
tear in the peritoneal layer while dissecting to identify
the hernia sac or dividing the hernia sac in Type IIIb

Table 5 Postoperative complications

Variable TEP Open P- Value
(n = 30)  (n =  40)

Seroma 1 (3.3%) 1(2.5%) 1.000
Subcutaneous emphysema 1 (3.3% ) 0 0.429
Chronic groin pain 0 2(5%) 0.503
Epididymitis 0 2(5%) 0.503
Visceral organ injury 0 0 -
Urinary retention 0 1(2.5%) 1.000
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hernias.  This was remedied by using a 10 mm clip
staple to seal the hole in the peritoneal layer and by
positioning one 5 mm trocar through the lateral
abdominal wall and into the peritoneum to release
carbon dioxide. 5) A combination of DIH and IIH or
secondary disease also contributed to lengthier
operative times.  For example, one 27-year-old patient
had an undescended testis in the extra-peritoneal
cavity that was identified 10 years prior to this procedure.
As such, a laparoscopic or chidectomy was performed
with the TEP (no malignant changes were observed).
The final contributing factor, 6) was the difference in
types of hernias among patients within the two groups
(P < 0.001). The reported pain scores 5.9 ± 2.9  in the
patients who underwent open repairs were higher
than those reported by patients in the TEP group(P <
0.001).  It should be noted that when pain scores
were higher than 5, intravenous analgesic drugs were
used.  The length of hospital stay was 5.6 ± 0.77 days in
the laparoscopic TEP group, longer than those in the
open repair group. I n many studies, the average
hospital stay was less than three days, due largely to the
placement of a closed-system drain into pre-peritoneal
space to drain serum fluid, prevent rolling, folding and
twisting of the Mersilene mesh, and reducing the risk
of scrotal seroma. The drain was typically removed one
day prior to discharge.

There was no hernia recurrence in either group,
after greater than two years of follow up for each
patient.  A recurrence rate of between 1.6-4.3% is
generally found in cases that constitute a surgeon’s
“learning curve” period16.  The factors11 that most
commonly contribute to hernia recurrencesare
inexperienced surgeons, inadequate dissection,
insufficient prosthesis size, insufficient prosthesis
overlap of the hernia defect, folding and twisting of the
prosthesis, mesh lifting from hematoma/seroma and
a missed hernia.  Patients with indirect inguinal hernias
experience the majority of recurrences, with rates
estimated at 22%6.  The etiologies of these recurrences
are typically inadequate lateral fixation of the spiral
staple due to fear of vessel or nerve injury, and
inadequate dissection below the iliopubic tract.
Therefore, in this study, a mesh plug was placed into
the internal ring entrance so as to prevent an indirect
inguinal hernia recurrence. The hope was that by
using the non-fixed mesh and mesh plug, one could
greatly reduce the risk of accidental nerve and vessel

injury, bleeding and chronic groin pain.
There are currently two accepted methods for

avoiding chronic groin pain.  The first is the use of a
non-fixed mesh hernia repair technique.  The second
is the use of fibrin glue to fix the mesh.  Treepongkaruna
et al.14 presented a novel technique for mesh fixation
by using a Cyanoacrylate agent - an adhesive substance
that when used, has resulted in no chronic groin pain
and no cases of recurrence, similar to the results of this
study.

There were no serious complications in either
the laparoscopic TEP group or the open repair group,
however, minor complications were observed more
frequently in the openrepair group(6 cases, 15%)
than in the TEP group(2 cases, 6.6%).  In the cases
involving seroma, the seroma was aspirated 2-3 times,
after which it did not appear again.  In one case,
subcutaneous emphysema extended to the lower chest
wall on the same side as the repaired hernia, however,
it did not cause any serious issues and it spontaneous
reabsorbed within one day. There was one case of
urinary retention, which was treated with a Foley
catheter for 2-3 days. The cases of chronic groin pain
typically subsided after six months with conservative
treatment. The cases of epididymitis were treated with
antibiotics and analgesic drugs, and resolved within
one week.

Based on these findings, it is anticipated that the
laparoscopic TEP technique for hernia repair will
continue to increase in popularity as a favorable
alternative to open repair. However, careful patient
selection, expertise with the surgical technique and
good teamwork in the operating room are crucial for
a successful surgery and good patient outcomes.

CONCLUSION

By using a non-fixed mesh patch and mesh plug,
the laparoscopic TEP procedure can be performed
safely with only minor complications, and with a low or
absent rate of recurrence, similar to those associated
with open repair.  Some factors may extend operative
time and length of hospital stay; however, for some
patients, the minimization of pain and improved
cosmetic appearance associated with laparoscopic
TEP will make this surgical option preferable to open
repair.
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Abstract Objective:  To assess outcomes of hepatic resections for synchronous colorectal liver metastases in a low-

volume setting.

Materials and Methods: Medical records of patients undergoing hepatic resections for synchronous colorectal

liver metastases from October 2003 to September 2012 were reviewed. Progression-free survival was estimated with

the Kaplan-Meier method. Risk factors of disease progression were identified and tested using the Cox proportional

hazards regression models.

Results: There were 21 patients who underwent hepatic resection for synchronous colorectal metastasis.

There was no hospital death.Operative morbidity was 38% (8 of 21 patients).  Progression was observed in 9 patients,

of whom 5 died. Median progression-free survival was 30 months. Increased Fong’s clinical risk score (HR: 4.03;95%

CI: 1.35 to 11.97), preoperative carcinoembryonic antigen > 200 ng/mL (HR: 5.43;95% CI: 1.21 to 24.40), and

positive resection margin (HR: 9.70; 95% CI: 2.12 to 44.37) were associated with higher risk of disease progression.

Conclusion: Hepatic resection for colorectal liver metastases can be performed in low-volume settings with

good outcomes. Selection of low-risk patients is advised.

Keywords: colorectal cancer, liver metastasis, hepatic resection, progression-free survival

Original Article

Colorectal cancer is a one of the most common
cancers in Thailand. Data from cancer registries showed
a trend for increasing incidence, and it had been
projected to reach an incidence of 16.9 per 100,000 in
year 20081.  The incidence colorectal cancer may
exceed that of lung cancer in the next decade2. Many
of colorectal cancer patients present with synchronous
liver metastasis. In western countries, 12% to 15% of
colorectal cancers have synchronous liver metastases
at the time of diagnosis3. Hepatic resection is the only
treatment known to achieve long term survival in these

patients4. Since most colorectal cancers are treated by
general surgeons, who may not have much experience
with liver surgery, many synchronous colorectal liver
metastases may not have been optimally treated. One
study showed that, according to specialist opinions, as
much as 63 % of colorectal liver metastases treated
with chemotherapy were resectable5. The current
guidelines for resection of colorectal liver metastases
suggested that hepatic resection should be performed
in high-volume centers6. However, in countries with
limited healthcare resources such as Thailand, where
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specialized liver surgical units are not widely available,
it might be necessary for low-volume centers to per-
form liver resection for synchronous colorectal liver
metastases, at least for selected cases. The aim of the
present study was to assess hospital and oncologic
outcomes of hepatic resection for synchronous
colorectal liver metastases in a low-volume center.

MATERIAL AND METHOD

Data were collected from medical records of
patients with synchronous colorectal liver metastases
who underwent hepatic resection at Nakornping
Hospital between October 2003 and September 2012.
Patients’ baseline data, timing of surgery (simultaneous
or delayed after primary tumor resection), type of
hepatic resection (anatomical or non-anatomical
resection), site and lymph node involvement of primary
tumor, number of liver nodules, tumor involvement at
resection margins, preoperative serum carcino-
embryonic antigen (CEA) level, operation time,
intraoperative blood loss, morbidity according to
Clavien-Dindo classification7, length of hospital stay,
discharge status were recorded. Fong’s clinical risk
score8 was calculated for each patient.  Follow-up time
until disease progression or death was recorded.
Patients who were lost to follow-up were censored at
the time of their last visit.

Surgical technique, adjuvant chemotherapy, and follow-
up

Standard technique for colorectal cancer
resection was performed in all patients. Simultaneous
hepatic resection was done whenever possible. Hepatic
pedicle clamping was applied in most patients except
for those who received hepatic lobectomies, where the
extrahepatic hepatic artery and portal vein were
selectively controlled. Fluouracil/Leucoverin was
standard regimen for adjuvant chemotherapy. Patients
were followed every three months for two years after
completion of adjuvant chemotherapy, and every six
months afterward. Physical examination, chest x-ray,
abdominal ultrasonography, and serum CEA were
checked during follow-up visits.

Statistical analysis

Baseline data, type and timing of surgery, tumor
characteristics, surgical outcomes, and morbidity were

summarized using appropriate descriptive statistics
such as counts and percentage, mean and standard
deviation (SD), and median and range.  Kaplan-Meier
methods were used for the analysis of progression-free
survival time. Cox’s proportional hazards model was
used to identify significant risk factors of disease
progression. Hazard ratios (HR) and their 95%
confidence intervals (95% CI) were reported. A two-
tailed p-value less than 0.050 was considered statistically
significant.

RESULTS

There were 21 patients in the present study.
Patients’ age at time of surgery ranged from 43 years to
85 years with a mean age of 60.5 years. There were
slightly more female patients than male patients(57%
vs. 43%). The right sided colon was the most common
site of primary tumors.  There were 6 patients who
had 2 metastatic liver nodules while 15 patients had a
single liver nodule. Positive hepatic margin was
observed in 4 (19%) patients. Lymph node involvement
was seen in 14 (67%) patients. Median preoperative

Table 1 Baseline characteristic of synchronous colorectal liver
metastasis patients

Characteristic Number (%); n = 21

Age in years: mean (SD) 60.5 (9.70)
Gender

Male 9 (43)
Female 12 (57)

Site of primary tumor
Caecum and ascending colon 7 (33)
Transverse colon 2 (10)
Descending colon 3 (14)
Sigmoid colon 3 (14)
Recto-sigmoid colon 2 (10)
Rectum 4 (19)

Number of liver nodule
1 15 (71)
2 6 (29)

Positive hepatic resection margin 4 (19)
Lymph node positive in primary tumor 14 (67)
Preoperative carcinoembryonic antigen >200 ng/mL 3 (14)
Fong’s clinical risk score

1 5 (24)
2 10 (48)
3 5 (24)
4 1 (5)

SD: standard deviation
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involvement and liver nodule > 1 also increased the
risk of disease progression, but were not statistically
significant (Table 4).

carcinoembryonic antigen (CEA) level was 36.2 ng/
mL, and 3 patients had preoperative CEA over 200 ng/
mL. The majority of patients had Fong’s clinical risk
score of two or less (Table 1).

Simultaneous hepatic and primary colonic tumor
resection was performed in 18 patients (86%). Thirteen
patients (62%) received non-anatomical hepatic
resections. Hepatic pedicle clamping was applied in 14
patients (67%). The average length of hospital stay was
11.9 days (SD, 6.6 days). There was no in-hospital
death, but eight patients (38%) experienced significant
operative complications. One patient required re-
operation due to colonic anastomosis leakage(Table
2).

Patients were followed for a period between 4 and
58 months, with a median follow-up time of 15 months.
Disease progression was seen in nine patients. Sites of
progression were intrahepatic alone (two patients),
extrahepatic (lung & peritoneum, four patients), both
intra and extrahepatic (three patients). There were
five deaths, all with disease progression. Median
progression-free survival (PFS) was 30 months (Table
3 and Figure 1).

On univariable Cox regression, the risk of disease
progression increased significantly with positive hepatic
margins (HR 9.70; 95%CI: 2.12 to 44.37) and higher
Fong’s clinical risk score (HR 4.03; 95%CI: 1.35 to
11.97). Preoperative CEA > 200 ng/mL was also a
significant risk factor of disease progression (HR 5.43;
95% CI: 1.21 to 24.40;  Figure 2). Lymph node

Table 2 Operative characteristics and hospital outcomes of hepatic
resection for colorectal liver metastases

Number (%);
Operation characteristic/outcome

n = 21

Timing of liver resection
Simultaneous with primary tumor resection 18 (86)
Delayed after primary tumor resection 3 (14)

Type of liver resection
Anatomical resection 8 (38)
Non-anatomical resection 13 (62)

Hepatic pedicle clamping 14 (67)
Operative blood loss in mL: mean (SD) 450.5 (196.6)
Operation time in minutes: mean (SD) 180.6 (52.3)
Morbidity* 8 (38)
Length of stay in days: mean (SD) 11.9 (6.6)

*Clavien-Dindo classification grade 2 and 3; SD: standard deviation

Figure 1 Progression-free survival of synchronous colorectal
liver metastases in months after hepatic resections

Figure 2 Effect of high serum carcinoembryonic antigen (CEA)>
200 ng/mL on progression-free survival. Dashed line
shows rapid progression of disease in patients with
high serum CEA.

Table 3 Follow-up time and progression-free survival (PFS) after
hepatic resection

Follow-up time in months: median (range) 15 (4 to 58)
Number of patients with disease progression 9
Number of deaths* 5
Median progression-free survival (PFS) in months 30

*all were patients with disease progression
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DISCUSSION

Increasing evidence supports the safety and long-
term benefits of hepatic resection for colorectal liver
metastases even in low-volume centers9-11.  Surgical and
oncologic outcomes in the present study confirmed
similar trends. That more hepatic resections for
colorectal liver metastases are being performed may
be due to two reasons. Firstly, hepatic resections are
associated with better long-term survival for colorectal
liver metastases than that of chemotherapy alone11

or minimally invasive radio frequency ablation12.
Secondly, there is evidence that non-anatomical
hepatic resection, which is technically easier to perform
than major hepatic resection, is less morbid and has
comparable oncologic results to major hepatic
resection13,14. The narrow hepatic resection margin
(0.5 to 1.0 cm) in non-anatomical resections apparently
has no adverse effect on disease recurrence15,16. Such
evidence has encouraged more surgeons to perform
hepatic resections for colorectal liver metastases.

The timing of liver surgery in synchronous
colorectal liver metastases is controversial. Compared
with delayed liver surgery strategy, simultaneous hepatic
resection has less overall morbidity, but increases the
chance of disease recurrence17. The “reverse” strategy
(hepatic resection first) can also applied with good
surgical and oncologic outcomes18,19. In the present
study, simultaneous hepatic resection was performed
more often than the conventional delayed hepatic
resection. This was because we selected patients who
did not need complex liver resection, and it was more
convenient for patients to undergo only one operation.
Adjuvant chemotherapy also improves survival after
hepatic resections for colorectal liver metastases. In a
large prospective study, chances of survival after hepatic
resection for colorectal liver metastases improved
between 1.3 to 2.0 times when patients received adjuvant

chemotherapy20.  Unlike adjuvant chemotherapy after
liver resection, preoperative neoadjuvant chemo-
therapy has no benefit for resectable tumors.  Increased
complications were reported without survival
benefits21,22. In the present study, adjuvant chemo-
therapy was standard treatment after hepatic resection.

The present study included the analysis of risk
factors for disease progression because these risk factors
might be used as criteria for selection of treatment
strategies.  Patients with CEA level > 200 ng/mL and
presenting with more than 1 liver nodule might be
better treated with delayed hepatic resection, to reduce
the chance of disease recurrence, although the present
analysis did not clearly support this recommendation.
In addition, patients with other risk factors such as
Fong’s clinical risk score > 2 and positive resection
margins might be candidates for second line
chemotherapy, or hepatic artery chemotherapy
infusion23,24.

CONCLUSION

Hepatic resection for synchronous colorectal liver
metastases can be performed safely in low-volume
settings. Selection of patients with low risks of
progression is advised, especially for the simultaneous
resection strategy.

Table 4 Risk factor hazard ratio (HR) from univariable Cox proportional hazards regression analysis of disease progression, with 95%
confidence interval (95% CI) and p-values

Risk factor HR (95%CI) p-value

Positive hepatic margin 9.70 (2.12 to 44.37) 0.003
Increased Fong’ clinical risk score 4.03 (1.35 to 11.97) 0.012
Preoperative carcinoembryonic antigen > 200 ng/mL 5.43 (1.21 to 24.40) 0.027
Lymph node positive in primary tumor 1.88 (0.39 to 9.06) 0.433
Liver nodule > 1 2.53 (0.68 to 9.48) 0.167
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Transmesenteric Intraabdominal Hernia:
A Case Report
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Abstract We present a case report of a rare condition called transmesenteric intraabdominal hernia. A 66-year old

patient presented with severe abdominal pain without radiologic evidence of gut obstruction. The finding on

CT scan led to the diagnosis of left side paraduodenal hernia (a congenital malformation). The report points

out the key clinical symptoms and CT findings which lead to the decision for surgery on this patient. The correct

diagnosis was made during surgery. In the report we also describe clinical and CT findings of transmesenteric

intraabdominal hernia.

Keyword :  Abdominal hernia, transmesenteric hernia

Case Report

INTRODUCTION

Intraabdominal or internal hernia is defined as
an abnormal protrusion of intestines through a normal
or abnormal gap or hole in the peritoneum or
mesentery. These are rare conditions in adults. The
conditions can be either congenital or acquired.
Internal hernias account for 1% to 5.8% of all intestinal
obstructions1-3.  Internal hernias are divided into distinct
subgroups based on their location, such as
tranmesenteric or paraduodenal.  Paraduedonal
hernias are responsible in nearly half of the patients
who have internal hernias4.

Transmesenteric hernia is a rare cause of
abdominal pain. It can lead to bowel obstruction,
ischemia, and perforation with a high mortality. A
timely and correct diagnosis with appropriate diagnostic
tool is mandatory. A clinical diagnosis of transme-
senteric hernia is difficult because of nonspecific

symptoms. In this study, we present a 66 year-old male
patient with a transmesenteric hernia.

CASE REPORT

An obese 66 year-old Thai man presented with
acute epigastric pain for six hours. He developed
abdominal pain one day prior to arrival at our hospital.
He went to another hospital previously and was
diagnosed as having gastroenteritis. Six hours prior to
arrival, his symptoms worsened. He did not have any
gastrointestinal symptoms such as diarrhea or vomiting.
He had benign prostatic hyperplasia. He was currently
treated with an alpha-adrenergic receptor blocker for
his urinary symptoms. He never had abdominal surgery.
On the physical examination, there was epigastric
tenderness with soft abdomen.  He did not have inguinal
hernia. Peripheral blood examination revealed mild
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leukocytosis, 10,400 per cumm, with 92% neutrophils.
Serum electrolytes, liver enzyme and bilirubin levels,
as well as urine examination were all normal. Acute
abdomen radiographs (Figure 1) revealed focal small
bowel dilatation and air-fluid levels at the left upper
abdomen, with a soft tissue mass below.

The patient was treated with intravenous anti-
spasmodic and intravenous morphine. His symptoms
persisted. He had palpitation, sweating and severe
abdominal pain. At this point, we decided to perform
a CT scan of the whole abdomen (Figure 2). The
provisional diagnosis on CT scan was left paraduodenal
hernia. The patient was sent to operating theatre for
abdominal laparotomy and was found to have a
transmesenteric internal hernia.

On laparotomy, under general anesthesia, we
found a well-formed transmesenteric hernia at
mesentery of transverse colon. The contents of the
hernia sac included small bowels, which were found to
be viable. There was a small amount of reactive fluid.
We reduced the contents of the sac and repaired the
hernia defect using silk 3-0 simple sutures. There was
only minimal blood loss.

The patient’s symptoms were much improved on
the second day after surgery. He was discharged home
uneventfully after removal of the stitches, seven days
after surgery. At one month follow-up, he was in
excellent health.

DISCUSSION

Internal hernias are named according their
location. Commonly seen internal hernias include
paraduedonal, transmesenteric, pericecal, intersig-
moid, supravesical, foramen Winslow, retroanasto-
motic, and omental hernias. Paraduodenal hernia was
first described by Treitz in 1857.  Paraduodenal hernia
is the most common form of internal hernias,
accounting for 30% to 53% of all cases.

Paraduodenal hernias result from abnormal
rotation of the midgut during embryonic development
and can be divided into two subtypes, left and right
paraduodenal hernias, according to their distinct
pathogenesis and the resultant anatomical derange-
ment. Approximately 75% are located on the left side,
in Landzert’s paraduodenal fossa. Around 50% of

Figure 1 Acute abdomen radiographs
A. Chest radiograph shows suboptimal study due to poor inspiration. However, no obvious cardiopulmonary abnormality can

be seen.
B. Supine anteroposterior abdominal radiograph shows focal dilatation of small bowel loops (small arrow) at left upper

abdomen and a soft tissue density just below and overlying focal bowel loops dilatation (large arrow).
C. Upright anteroposterior abdominal radiograph shows air-fluid level at peripheral part of focal dilatation of small bowel loops

at left upper abdomen (small arrow), and  a large soft tissue opacity in left upper to mid abdomen below focal bowel loops
dilatation (large arrow) is seen.

A B C



Chottanapund S, Phokhom P Thai J Surg Jan.-Mar. 201324

patients with paraduodenal hernias have episodes of
intestinal obstruction during certain periods of their
lives. Symptoms seen in these cases can range from
transient colicky abdominal pain to those of intestinal
obstruction. The remaining 50% of the cases follow an
asymptomatic clinical course and are diagnosed
incidentally1.

Imaging methods play a pivotal role in the
diagnosis of internal hernias. Plain X-rays can yield
information regarding the intestinal segment from
which the herniation stems and the extent of intestinal
obstruction, while abdominal CT shows dislocated,
distended, expanded, and gathered small intestinal
segments1,5. Moreover, the CT can also show
displacements of mesenteric vascular structures.
Diagnostic laparoscopy can provide both verification
of the diagnosis and simultaneous surgical intervention,
especially in cases that could not be diagnosed by
radiological methods.

The basic principles in the treatment of any type
of hernia also hold true in the treatment of
paraduodenal hernia. These are the repair of the
defect and the resection of the hernial sac at times
when reduction of incarcerated intestinal segments is
necessary. Treatment of left and right paraduodenal
hernias may require cutting the sac which may be a
part of small bowels mesentery in order to free the
hernia contents.  Surgeons should be aware of this fact
to reduce complications from mesenteric vascular
injuries.

Transmesenteric hernias are intraperitoneal
hernias which have no sac and consist of the protrusion
of a loop of bowel through an aperture in the
mesentery5. Transmesentric hernia is a rare cause of
small bowel obstruction and is seldom diagnosed
preoperatively partly because of unfamiliarity with this
type of internal hernia.  A number of publications have
recommended CT as a useful tool for diagnosis of the

Figure 2 CT scan of the whole abdomen
A. Axial CT scan shows superior portion of a cluster of

dilated jejunal loops (arrow) locates between
posterior wall of stomach and anterior part pancreatic
body, suggestive of a left paraduodenal hernia.

B. Axial CT lower to Figure 2A, at the origin of the
superior mesenteric artery  (SMA, large arrow),
shows a cluster of dilated jejunal loops (small arrow)
locates between lower part of posterior wall of
stomach and anterior part pancreatic tail.

C. Axial CT lower to Figure 2B shows a cluster of
dilated jejunal loops (large arrow) located left to
SMA and superior mesenteric vein (small arrow).
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lesion6,7.  The operative treatment is easier than that of
paraduodenal hernias. This simply consists of reduction
and closure of the mesenteric defect.

CONCLUSION

We presented a case of transmesenteric internal
hernia.  Transmesenteric internal hernia is a rare
cause of small bowel obstruction. Clinical symptoms
include repeated severe abdominal pain and gut
obstruction, but without definite radiologic evidence.
The condition can lead to serious complications such
as bowel ischemia. Because of the difficulty in diagnosis,
transmesenteric internal hernia should be in the
differential diagnosis of patients with no prior
abdominal surgery who frequently have recurrent
clinical of gut obstruction.

REFERENCES

1. Martin LC, Merkle EM, Thompson WM. Review of internal

hernias: radiographic and clinical findings. Am J Roentgenol

2006:186;703-17.

2. Lin CT, Hsu KF, Hong ZJ, et al. A paraduodenal hernia (Treitz’

s hernia) causing acute bowel obstruction. Rev Español

Enferm Digest 2010:102;220-1.

3. Sen M, Inan A, Dener C, Bozer M. Paraduodenal internal

hernias: clinical analysis of two cases. Ulusal Travma ve Acil

Cerrahi Dergisi 2007;13;232-6.

4. Virich G, Davies W. A massive left paraduodenal fossa

hernia as an unusual cause of small bowel obstruction. Ann

R Coll Surg Engl 2010:92;7-9.

5. Janin Y, Stone AM, Wise L. Mesenteric hernia. Surg Gynecol

Obstet 1980:150;747-54.

6. Blachar A, Federle MP, Brancatelli G, Peteson MS, Oliver III,

JH, Li W. Radiologist performance in the diagnosis of internal

hernia by using specific CT findings with emphasis on

transmesenteric hernia. Radiology 2001:221;422-8.

7. Blachar A, Federle MP, Dodson SF. Internal hernia: clinical

and imaging findings in 17 patients with emphasis on CT

criteria. Radiology 2001;218;68-74.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


