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Abstract

The so-called “burst abdomen” has been described
for many years and is a well-known clinical condition,
whereas the concept of the “open abdomen” is rela-
tively new. In clinical practice, both nosological entities
are characterized by a complex spectrum of symptoms
apparently disconnected, which in many cases poses a
great challenge for surgical repair. In order to assess the
management of these disorders in a more comprehen-
sive and integral fashion, the concept of “acute postop-
erative open abdominal wall” (acute POAW) is presented,
which in turn can be divided into “intentional” or planned
acute POAW and “unintentional” or unplanned POAW.
The understanding of the acute POAW as a single clinical
process not only allows a better optimization of the ther-
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apeutic approach in the surgical repair of abdominal wall-
related disorders, but also the stratification and collection
of data in different patient subsets, favoring a better
knowledge of the wide spectrum of conditions involved in
the surgical reconstruction of the abdominal wall.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Burst abdomen; Open abdomen; Eviscera-
tion; Abdominal wall; Mesh; Negative pressure wound
therapy; Incisional hernia; Enteroatmospheric fistula

Core tip: Burst abdomen and open abdomen are clinical
conditions apparently disconnected. In order to assess
the management of these disorders in a more com-
prehensive and integral fashion, the concept of “acute
postoperative open abdominal wall” (acute POAW) is
presented. The understanding of the acute POAW as a
single clinical process allows stratification and collection
of data in different patient subsets, favoring a better
knowledge of conditions involved in the surgical recon-
struction of the abdominal wall.

Lopez-Cano M, Pereira JA, Armengol-Carrasco M. “Acute post-
operative open abdominal wall”’: Nosological concept and treat-
ment implications. World J Gastrointest Surg 2013; 5(12): 314-320
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v5/i12/314.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i112.314

INTRODUCTION

Excluding the defects of the abdominal wall secondary
to trauma, tumors or necrotizing infections, the “acute
postoperative open abdominal wall” (acute POAW) em-
bracing evisceration and the open abdomen, appears to
include a number of heterogeneous and unrelated pro-
cesses'. Different descriptors found in the PubMed data-

December 27,2013 | Volume 5 | Issue 12 |
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base™ may be applicable to the concept of acute POAW;

LEINT3

such as “burst abdomen”, “postoperative burst abdo-

<«

men”, “abdominal evisceration”, “bowel evisceration”,

0«

“abdominal wall dehiscence”, “abdominal fascial dehis-

o« 3«

cence”, “acute abdominal wound failure”, “open abdo-
men”, “abdominal wound dehiscence”, “abdominal wall
rupture” and “disruption of abdominal wall wounds”. In
this previous context, definition of what constitutes an
acute POAW becomes a maze.

We here propose that acute POAW is a single no-
sological entity formed by patients with different inter-
related categories of treatment approaches. Therefore,
the purpose of this article is to present the conceptual
frame for an analysis of the acute POAW and their sub-
group categories of treatment. For clarity purposes, the
information is divided into definition of acute POAW,
description and treatment of intentional (planned) and
unintentional (unplanned) acute POAW, followed by
some concluding remarks.

DEFINITION OF ACUTE POAW

Acute POAW consists of the separation of the cutane-
ous, muscular and aponeurotic layers of the abdominal

wall that occurs immediately or within the first hours
or days after laparotomy. It may be considered a unique
nosological clinical entity resulting from intentional or
unintentional surgical-related actions and composed by
different interrelated clinico-therapeutical scenarios.

INTENTIONAL (PLANNED) ACUTE POAW

Intentional acute POAW is the result of a deliberate
55[34]

therapeutic procedure, the so-called “open abdomen
This entity was described for the first time in the context
of patients with intra-abdominal infection due to pancre-
atitis or peritonitisﬁ’é], but the indications for the use of
the open abdomen technique have expanded to patients
without intra-abdominal infection'”. Nowadays the main
indications are (1) damage control for life-threatening
intra-abdominal bleeding; (2) management of severe
intra-abdominal sepsis; and (3) prevention or treatment
of intra-abdominal hypertension.

Once the therapeutic objective has been achieved,
closure of the musculofascial layers should be per-
formed™* ", However, closure of the open abdomen
depends on the method used for temporary abdominal
wall closure™”] the capacity of tissues for healing with-
out tension, and whether or not enteroatmospheric fistu-
las are present.

The ideal temporary abdominal wall closure should
protect the abdominal contents, prevent evisceration, al-
low removal of infected or toxic fluid from the peritoneal
cavity, avold damage to the musculofascial tissue, preserve
the abdominal wall domain, facilitate reoperation for de-
finitive closure and, very importantly, prevent the forma-
tion of enterocutaneous fistulas' . Different methods for
temporary abdominal closure have been used, including

(49
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among others: skin approximation with towel clips or
running suture, application of a plastic silo (the Bogota
bag), absorbable synthetic meshes [Safil®Mesh (BBraun,
Rubi, Batcelona, Spain); BIO-A Tissue Reinforcement®
mesh (Gore and Associates, Flagstaff, AZ)], non-absorb-
able synthetic meshes (polypropylene, e-PTFE), dynamic
methods [ABRA® (Canica Design Inc, Almonte, Ontatio,
Canada); Wittmann Patch® (Starsurgical, Butlington,
WI)], biological implants or negative pressure dressing
systems [RENASYS AB® Abdominal Kit (Smith and
Nephew, Hull, United Kingdom); ABThera® (KCI Intet-
national, San Antonio, TX)] " The capacity of tissues for
healing without tension depends on wound-related fac-
tors and the patient’s general condition". Independently
of the technique used for temporary abdominal wall clo-
sute, thete is a limited window of 2-3 wk to assess eatly
vs delayed closure®™ """, Eatly definitive closute (final
closute of the abdominal defect within the window of 2-3
wk) is based on the resolution of interstitial edema and
the evidence of non-adherence between the bowel loops
and the abdominal wall. In contrast, when the abdomi-
nal content adheres to the undersurface of the anterior
abdominal wall (“frozen abdomen” generally beyond 2-3
wk), delayed closure (“planned” incisional hernia repair)
is the only realistic alternative in the operative manage-
ment of the open abdomen. There are mixed situations
between non-adherent loops and abdominal wall and the
“frozen abdomen”.

The development of enteroatmospheric fistulas is the
most serious and challenging local cornplicationﬂs], with
an overall incidence still reported between 5% and 75%.
Mortality of patients with fistula can be still high, up to
42% according to a review of different studies'”.

Treatment options

According to the aforementioned features, we have four
different subgroup categories of treatment options:
(1) Patients within the 2-3 wk time window with non-
adherent bowel loops/abdominal wall and without intes-
tinal fistula are candidates for definitive fascia-to-fascia
closure using a continuous slowly absorbable monofila-
ment suture and following the 4:1 suture length (SL):
wound length (WL) ratio! ™", Also, autologous tissue
reconstruction procedures (component separation tech-
nique, anterior rectus sheath flaps, oblique muscles) to
improve closure or to further reduce tension have been
reported“ 31820 There are no data in the literature on the
usefulness of synthetic (absorbable or non-absorbable)
meshes or biological implants to reinforce the repair,
which mostly relies on the surgeon’s experience and
decision and the risk factors present in each individual
patient; (2) Patients within the 2-3 wk time window with
partially non-adherent bowel loops/abdominal wall and
without enteroatmospheric fistula are candidates for
a definitive early progressive abdominal wall closure,
which will depend on the progressive improvement of
the patient’s general condition and the interstitial edema.
In these cases, combinations of non-absorbable synthet-
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ic meshes and negative pressure wound therapy (NPWT)
are generally indicated. NPWT and non-absorbable syn-
thetic mesh traction (pleating or serial excision of the
mesh as the fascial edges are re-approximated) have been
reported to be a practical wound closure system for the
treatment of the open abdomen”". In addition, several
types of extracellular matrix-derived biological implants
have been used”*””, although they are not recommended
to bridge a fascial defect, and the long-term durability
and functional outcome of biological implants is still
unknown™. Other techniques for progressive closure of
the abdominal wall, in combination ot not with NPWT,
include dynamic wound closure systems based on con-
tinuous dynamic tension to achieve re-approximation of
the fascial edges of the abdominal wall®
of patches of synthetic material as a temporary, gradual
means for abdominal closure"; (3) Patients beyond the
2-3 wk window without progress towards closure or

or the use

improvement of general condition and interstitial edema
(“frozen abdomen”) and without bowel fistulization.
In these cases, the treatment options include skin cover
over the defect or allow wound granulation (absorb-
able synthetic mesh implant, NPWT) and thereafter
cover with skin grafts and subsequent definitive delayed
closure (after 6-12 mo) in the context of a “planned”
incisional hernia repairpw‘; and (4) Patients with entero-
atmospheric fistula. In these cases, the constant leak of
enteric contents on the open abdomen aggravates the
inflammation and encourages the formation of new fis-
tulas. The control is extremely difficult™. Management
includes systemic treatment (nutritional support) and
temporary local control to prevent spillage of the enteric
contents and excoriation of the surrounding skin while
planning for definitive closure of the fistula. Due to the
large variability of enterocutaneous fistulas, treatment
should be individualized"***",

UNINTENTIONAL (UNPLANNED) ACUTE
POAW

Unintentional acute POAW or acute wound failure (also
known as burst abdomen, evisceration, wound dehis-
cence, wound disruption and fascial dehiscence) is a post-
operative complication after primary closure of an ab-
dominal laparotomy incision*". The incidence of fascial
dehiscence ranges between 0.5% and 3% of all laparoto-
mies™*". The morbidity is high, with prolonged hospital
stay and an increase in direct costs . The dehiscence-
associated mortality rate (range 34%-44%) does not ap-
pear to be decliningl49’50]. Moreover, unintentional acute
POAW is associated with a high incidence of subsequent
incisional hernia (40%-60%)"""". Wound breakdown may
be complete, affecting all layers of the abdominal wall in-
cluding the skin®"*" or incomplete when the skin remains
intact. Drainage of serosanguinous fluid from the inci-
sion precedes dehiscence in up to 84% of cases'!
Predisposing factors to the development of wound

disruption include the technique of wound closure, type
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of incision, indication for operation (emergency opera-
tions, malignant tumors, infectious diseases), raised intra-
abdominal pressure (coughing, vomiting, abdominal dis-
tension from ileus or vigorous postoperative ventilation),
age > 65 years, chronic obstructive pulmonary disease
(COPD), hemodynamic instability, malnutrition, diabe-
tes, obesity, ascites, jaundice and steroid use™. How-
ever, wound infection due to intra-abdominal infection
(20%-40% of cases)™ or wound contamination (up to
52% of Cases)[sz] is the single most important risk factor
for abdominal wound disruptionm].

Unintentional acute POAW may occur during the
first 24 h after surgery"™, although it may range from 1 to
more than 23 d*"*", with an average of 7 d postoperative-
Iy™*. The preferred treatment of unplanned acute POAW
regarding definitive early or delayed closure! ™ 47483153
should be established according to the possibility of eatly
reclosure without tension during the window period of
2-3 wk (as in planned acute POAW), the identification
and proper treatment of intra-abdominal infection in-
cluding intra-abdominal abscesses (appropriate antibiotic
treatment and drainage preferably by the percutaneous
route) and the presence or absence of enterocutaneous
fistulas.

Treatment options

According to the aforementioned features, we have dif-
ferent subgroup categories of treatment which are also
closely interrelated with the subgroup categories of inten-
tional acute POAW. (1) Patients with unintentional acute
POAW with complete wound dehiscence shatred the same
characteristics and should be managed as patients with
intentional acute POAW; (2) Patients with incomplete
unintentional acute POAW with non-adherent bowel
loops/abdominal wall and without fistula are candidates
for fascia-to-fascia closure using a continuous slowly ab-
sorbable monofilament suture and following the 4:1 SL:
WL ratio ™' """ Placement of retention sutures is
controversial and negative side-effects of the retention
closure technique have been reportedw’ﬂssj. Develop-
ment of recurrence of unintentional acute POAW has
been described with a 5% incidence and development in
long term follow-up of incisional hernia in 40%-60% of
the cases™". For this reason, reinforcement with a syn-
thetic mesh may be useful, especially in the absence of
intra-abdominal infection, although mesh closure has also
been recommended in clean-contaminated/contaminated
wounds”™ ), Use of absorbable mesh is discouraged
by the high incidence of incisional hernias in the long-
term™, In contaminated/ dirty fields, other methods such
as NPWT or dynamic wound closure systems are more
appropriatelﬁSJ. The usefulness and long-term results of
biological implants is uncertain and are not recommend-
ed in cases of large bacterial inocula™; (3) Patients within
the 2-3 wk time window with incomplete unintentional
acute POAW and partially non-adherent bowel loops/ab-
dominal wall and without enteroatmospheric fistula are
candidates for a definitive early progressive abdominal
wall closure in the same way as planned acute POAW; (4)

December 27,2013 | Volume 5 | Issue 12 |
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Acute POAW
Clinical/therapeutic scenario 1 Clinical/therapeutic scenario 2
Non-adherent bowel loops Non-adherent bowel loops
. Jabdominal wall /abdominal wall le
< 2-3 wk < 2-3 wk
Without fistula Without fistula
Suture, meshes (?) Suture, mesh
Early definitive closure Early definitive closure
Clinical/therapeutic scenario 2 Clinical/therapeutic scenario 3 Unintentional
acute POAW
Partially non-adherent bowel loops Partially non-adherent bowel loops (evisceration/
|, /abdominal wall /abdominal wall | fascial dehiscence)
Intentional < 2-3 wk < 23 wk
acute POAW L Without fistula Without fistula
(open abdomen) NPWT, meshes, dynamic closure NPWT, meshes, dynamic closure
Early progressive definitive closure Early progressive definitive closure| | | Incomplete
(intact skin)
Clinical/therapeutic scenario 3 Clinical/therapeutic scenario 4
Frozen abdomen Frozen abdomen
— >2-3 wk >2-3 wk < Complete
Without fistula Without fistula (without skin cover)
Skin, NPWT, skin graft Abdominal girdle N _ _
Delayed closure (IH) Delayed closure (IH) Clinical/therapeutic scenario 1
Clinical/therapeutic scenario 5
Clinical/therapeutic scenario 4
g inical/therapeuti " Enteroatmospheric fistula ]
Enteroatmospheric fistula Individualized treatment
Individualized treatment — - -
Clinical/therapeutic scenario 6
Highly selected patients at high risk
Conservative treatment

Figure 1 Treatment strategies of acute postoperative open abdominal wall (intentional and unintentional) for the different clinical/therapeutic scenarios.
POAW: Postoperative open abdominal wall; NPWT: Negative pressure wound therapy; IH: Incisional hernia.

In patients with incomplete wound dehiscence and bowel
loops adherent to the abdominal wall beyond 2-3 wk
(frozen abdomen), abdominal girdles may be used before
planning a delayed closure method (after 6-12 mo) in the
context of an incisional hernia repairm’sm; (5) Patients
with incomplete wound failure and enterocutaneous fis-
tula should be managed individually and the technique
of closure of the wound depends on the surgeon’s dis-
cretion (as in planned acute POAW); and (6) In highly
selected patients at high risk for surgery, the use of some
type of compression garment (such as a girdle) is recom-
mended and attempts of closure of the musculofascial
layers are contraindicated.

Treatment strategies and relationships of acute
POAW (intentional and unintentional) for the different
clinical/therapeutic scenatios are summatized in Figure 1
and Tables 1 and 2. However, the description of different
options do not lead to the definitive concept of “how 1
do it” in each scenario because of a lack of a systematic
approach (low level of evidence) in the management of
this serious and heterogeneous surgical problem. In addi-
tion, the use of different techniques is still dependent on
the individual surgeon’s decision and experience.

CONCLUSION

We believe that in daily sutgical practice, burst abdomen/

(4 9
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evisceration/fascial dehiscence and the open abdomen
are viewed as different and unrelated processes, pos-
sibly because the first is considered a complication of
surgery[41’43] and the second as a procedure of surgery“’jﬂ.
On the other hand, the abdominal wall is a complex and
unique biological “organ”/mechanism contributing to the
correct maintenance of the organism homeostatic bal-
ance through contention of the abdominal viscera in the
right position, dynamics of respiratory activity®, move-
ment of the trunk™’, statics of the spine/™*”
tion of intra-abdominal pressure for physiological func-

and genera-

tions such as cough, micturition and defecation. In this
context, acute postoperative open abdominal wall as a
result of unintended complications of sutrgery (ie., burst
abdomen/evisceration/fascial dehiscence) or intended
surgical options (e, the open abdomen) originates from
different and interrelated groups of patients with a com-
mon characteristic: impaired abdominal wall, which in
turn may be grouped together under the term of acute
POAW. Conceptual understanding of acute POAW as a
nosological entity would allow stratification and collec-
tion of data in different patient subsets, favoring a better
knowledge and optimization of the therapeutic approach
of patients with this kind of abdominal wall-related dis-
orders. In addition, it allows considering the abdominal
wall system as an independent “organ” involved in other
pathological and/or therapeutic conditions with a final
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Table 1 Groups and therapeutic options in complete intentional and unintentional acute postoperative open abdominal wall

Clinical/therapeutic Intestinal fistula Non-adherent Free inner Window Window Therapeutic option
scenario bowel loops abdominal wall < 2-3 wk > 2-3 wk
1 No Yes Yes Yes - Fascia to fascia closure. Continuous
Early definitive slowly absorbable monofilament
closure suture, 4:1 rule
2 No Partially Partially Yes - Vacuum-assisted wound closure
Definitive early and mesh traction or dynamic
progressive wound closure systems
closure
3 No No No - Yes Skin cover or after granulation skin
“Frozen abdomen”  “Frozen abdomen” Delayed graft
closure “Planned” incisional hernia repair
4 Yes - - - - Individualized

Table 2 Groups and therapeutic options in incomplete (intact skin) unintentional acute postoperative open abdominal wall

Clinical/therapeutic  Intestinal fistula ~ Non-adherent Free inner Window Window Therapeutic option
scenario bowel loops abdominal wall < 2-3 wk > 2-3 wk
2 No Yes Yes Yes - Fascia to fascia closure, 4:1
Early definitive No retention sutures
closure Mesh depending contamination
Biologics doubtful
3 No Partially Partially Yes - Vacuume-assisted wound closure and
definitive early mesh traction
progressive closure Or dynamic wound closure systems
4 No No No Yes Abdominal girdles
“Frozen “Frozen Delayed Planned incisional hernia repair
abdomen” abdomen” closure
5 Yes - - - - Individualized
6 High surgical risk - - - - - Abdominal girdle

common challenge: closure of the abdominal wall.

/00005373-199309000-00008]

December 27,2013 | Volume 5 | Issue 12 |

8 Dubose JJ, Scalea TM, Holcomb ]B, Shrestha B, Okoye O,
Inaba K, Bee TK, Fabian TC, Whelan J, Ivatury RR. Open ab-

ACKNOWLEDGMENTS dominal management after damage-control laparotomy for

trauma: a prospective observational American Association

The authors thank Marta Pulido, MD, for editing the for the Surgery of Trauma multicenter study. ] Trauma Acute

manuscript and editorial assistance. Care Surg 2013; 74: 113-120; discussion 1120-1122 [PMID:

23271085 DOI: 10.1097/ TA.0b013e31827891ce]
9 MacLean AA, O’Keeffe T, Augenstein ]. Management strate-

REFERENCES gies for the open abdomen: survey of the American Associa-

tion for the Surgery of Trauma membership. Acta Chir Belg

1 Leppéniemi AK. Laparostomy: why and when? Crit Care 2008; 108: 212-218 [PMID: 18557146]

2010; 14: 216 [PMID: 20236460 DOI: 10.1186/ cc8857] 10 Goussous N, Kim BD, Jenkins DH, Zielinski MD. Factors

2 Available from: URL: http: //www.ncbi.nlm.nih.gov/ affecting primary fascial closure of the open abdomen in the
pubmed nontrauma patient. Surgery 2012; 152: 777-783; discussion

3  Demetriades D. Total management of the open abdomen. 783-784 [PMID: 22939749 DOL: 10.1016/].surg.2012.07.015]
Int Wound ] 2012; 9 Suppl 1: 17-24 [PMID: 22727136 DOI: 11 Campbell A, Chang M, Fabian T, Franz M, Kaplan M,
10.1111/}.1742-481X.2012.01018.x] Moore F, Reed RL, Scott B, Silverman R. Management of the

4  Friese RS. The open abdomen: definitions, management open abdomen: from initial operation to definitive closure.
principles, and nutrition support considerations. Nutr Clin Am Surg 2009; 75: 51-22 [PMID: 19998714]

Pract 2012; 27: 492-498 [PMID: 22714062 DOI: 10.1177/08845 12 Quyn AJ, Johnston C, Hall D, Chambers A, Arapova N,
33612446197] Ogston S, Amin Al The open abdomen and temporary ab-

5  Steinberg D. On leaving the peritoneal cavity open in acute dominal closure systems--historical evolution and systematic
generalized suppurative peritonitis. Am | Surg 1979; 137: review. Colorectal Dis 2012; 14: e429-e438 [PMID: 22487141
216-220 [PMID: 154850 DOI: 10.1016,/0002-9610(79)90148-X] DOI: 10.1111/j.1463-1318.2012.03045.x]

6  Schein M, Saadia R, Decker GG. The open management of 13 Kushimoto S, Yamamoto Y, Aiboshi J, Ogawa F, Koido Y,
the septic abdomen. Surg Gynecol Obstet 1986; 163: 587-592 Yoshida R, Kawai M. Usefulness of the bilateral anterior rec-
[PMID: 3538456] tus abdominis sheath turnover flap method for early fascial

7 Rotondo MF, Schwab CW, McGonigal MD, Phillips GR, closure in patients requiring open abdominal management.
Fruchterman TM, Kauder DR, Latenser BA, Angood PA. World ] Surg 2007; 31: 2-8; discussion 9-10 [PMID: 17103095
‘Damage control’: an approach for improved survival in ex- DOI: 10.1007 /500268-006-0282-3]
sanguinating penetrating abdominal injury. | Trauma 1993; 14 Kreis BE, de Mol van Otterloo AJ, Kreis RW. Open abdomen
35: 375-382; discussion 382-383 [PMID: 8371295 DOI: 10.1097 management: a review of its history and a proposed man-

(49
Boisdenge  WJGS | www.wjgnet.com 318



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Lopez-Cano M et a/. Acute postoperative open abdominal wall

agement algorithm. Med Sci Monit 2013; 19: 524-533 [PMID:
23823991 DOI: 10.12659/ MSM.883966]

Becker HP, Willms A, Schwab R. Small bowel fistulas and
the open abdomen. Scand | Surg 2007; 96: 263-271 [PMID:
18265852]

Diener MK, Voss S, Jensen K, Biichler MW, Seiler CM. Elec-
tive midline laparotomy closure: the INLINE systematic re-
view and meta-analysis. Ann Surg 2010; 251: 843-856 [PMID:
20395846 DOI: 10.1097/SLA.0b013e3181d973e4]

Jenkins TP. Closure of the abdominal wound. ] R Soc Med
1979; 72: 472-473 [PMID: 399643]

Ramirez OM, Ruas E, Dellon AL. “Components separation”
method for closure of abdominal-wall defects: an anatomic
and clinical study. Plast Reconstr Surg 1990; 86: 519-526
[PMID: 2143588 DOI: 10.1097/00006534-199009000-00023]
Poulakidas S, Kowal-Vern A. Component separation
technique for abdominal wall reconstruction in burn
patients with decompressive laparotomies. | Trauma
2009; 67: 1435-1438 [PMID: 20009699 DOI: 10.1097/
TA.0b013e3181b5£346]

Gutarra F, Asensio JR, Kohan G, Quarin C, Petrelli L, Que-
sada BM. Closure of a contained open abdomen using a
bipedicled myofascial oblique rectus abdominis flap tech-
nique. ] Plast Reconstr Aesthet Surg 2009; 62: 1490-1496 [PMID:
18722829 DOI: 10.1016/].bjps.2008.04.037]

Dietz UA, Wichelmann C, Wunder C, Kauczok J, Spor L,
Straufs A, Wildenauer R, Jurowich C, Germer CT. Early re-
pair of open abdomen with a tailored two-component mesh
and conditioning vacuum packing: a safe alternative to the
planned giant ventral hernia. Hernia 2012; 16: 451-460 [PMID:
22618090 DOI: 10.1007/510029-012-0919-0]

Bjorck M. Management of the tense abdomen or difficult
abdominal closure after operation for ruptured abdominal
aortic aneurysms. Semin Vasc Surg 2012; 25: 35-38 [PMID:
22595480 DOI: 10.1053 /j.semvascsurg.2012.03.002]

Seternes A, Myhre HO, Dahl T. Early results after treat-
ment of open abdomen after aortic surgery with mesh
traction and vacuum-assisted wound closure. Eur | Vasc
Endovasc Surg 2010; 40: 60-64 [PMID: 20359914 DOI: 10.1016/
j-€jvs.2010.02.018]

Petersson U, Acosta S, Bjorck M. Vacuum-assisted wound
closure and mesh-mediated fascial traction--a novel
technique for late closure of the open abdomen. World |
Surg 2007; 31: 2133-2137 [PMID: 17879112 DOI: 10.1007/
s00268-007-9222-0]

Kleif J, Fabricius R, Bertelsen CA, Bruun J, Gégenur 1. Prom-
ising results after vacuum-assisted wound closure and mesh-
mediated fascial traction. Dan Med | 2012; 59: A4495 [PMID:
22951196]

de Moya MA, Dunham M, Inaba K, Bahouth H, Alam HB,
Sultan B, Namias N. Long-term outcome of acellular der-
mal matrix when used for large traumatic open abdomen.
] Trauma 2008; 65: 349-353 [PMID: 18695470 DOI: 10.1097/
TA.0b013e31817fb782]

Antoniou GA, Antoniou SA, Dodd DP. Use of porcine
dermal collagen implant for definite early closure of the
open abdomen in aortic surgery. Int Angiol 2012; 31: 303-304
[PMID: 22634987]

Lépez Cano M, Armengol Carrasco M, Quiles Pérez MT,
Arbés Via MA. Biological implants in abdominal wall hernia
surgery. Cir Esp 2013; 91: 217-223 [PMID: 22541448]

Salman AE, Yetisir F, Aksoy M, Toka¢ M, Yildirim MB, Kili¢
M. Use of dynamic wound closure system in conjunction
with vacuum-assisted closure therapy in delayed closure
of open abdomen. Hernia 2012; Epub ahead of print [PMID:
23108788 DOI: 10.1007/510029-012-1008-0]

Verdam FJ, Dolmans DE, Loos M], Raber MH, de Wit R]J,
Charbon JA, Vroemen JP. Delayed primary closure of the
septic open abdomen with a dynamic closure system. World
J Surg 2011; 35: 2348-2355 [PMID: 21850603 DOI: 10.1007/

(4 9

A
JBaishideng®

WIJGS | www.wjgnet.com

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

s00268-011-1210-8]

Keramati M, Srivastava A, Sakabu S, Rumbolo P, Smock
M, Pollack J, Troop B. The Wittmann Patch s a temporary
abdominal closure device after decompressive celiotomy
for abdominal compartment syndrome following burn.
Burns 2008; 34: 493-497 [PMID: 17949916 DOI: 10.1016/
j.burns.2007.06.024]

Mischinger HJ, Kornprat P, Werkgartner G, El Shabrawi
A, Spendel S. Abdominal wall closure by incisional hernia
and herniation after laparostoma. Chirurg 2010; 81: 201-210
[PMID: 20145901 DOI: 10.1007 /500104-009-1818-5]

Burlew CC. The open abdomen: practical implications for
the practicing surgeon. Am | Surg 2012; 204: 826-835 [PMID:
23000185 DOI: 10.1016/j.amjsurg.2012.04.013]

Drumond DA. Skin-adipose tissue detachment for laparot-
omy closure: a simple and effective technique for a complex
problem. Rev Col Bras Cir 2010; 37: 175-183 [PMID: 21079889]
Jernigan TW, Fabian TC, Croce MA, Moore N, Pritchard FE,
Minard G, Bee TK. Staged management of giant abdominal
wall defects: acute and long-term results. Ann Surg 2003; 238:
349-355; discussion 355-357 [PMID: 14501501]

Ekeh AP, McCarthy MC, Woods R], Walusimbi M, Saxe JM,
Patterson LA. Delayed closure of ventral abdominal hernias
after severe trauma. Am | Surg 2006; 191: 391-395 [PMID:
16490553 DOIL: 10.1016/j.amjsurg.2005.10.045]

Schachtrupp A, Fackeldey V, Klinge U, Hoer ], Tittel A,
Toens C, Schumpelick V. Temporary closure of the ab-
dominal wall (laparostomy). Hernia 2002; 6: 155-162 [PMID:
12424592 DOI: 10.1007 /s10029-002-0085-x]

Jamshidi R, Schecter WP. Biological dressings for the man-
agement of enteric fistulas in the open abdomen: a prelimi-
nary report. Arch Surg 2007; 142: 793-796 [PMID: 17724853
DOI: 10.1001/ archsurg.142.8.793]

Evenson AR, Fischer JE. Current management of enterocu-
taneous fistula. | Gastrointest Surg 2006; 10: 455-464 [PMID:
16504896 DOI: 10.1016/j.gassur.2005.08.001]

Draus JM, Huss SA, Harty NJ, Cheadle WG, Larson GM.
Enterocutaneous fistula: are treatments improving? Surgery
2006; 140: 570-576; discussion 576-578 [PMID: 17011904 DOI:
10.1016/j.surg.2006.07.003]

Carlson MA. Acute wound failure. Surg Clin North Am 1997; 77:
607-636 [PMID: 9194883 DOI: 10.1016,/S0039-6109(05)70571-5]
Webster C, Neumayer L, Smout R, Horn S, Daley J, Hen-
derson W, Khuri S. Prognostic models of abdominal wound
dehiscence after laparotomy. | Surg Res 2003; 109: 130-137
[PMID: 12643854 DOI: 10.1016/50022-4804(02)00097-5]

Eke N, Jebbin NJ. Abdominal wound dehiscence: A review.
Int Surg 2006; 91: 276-287 [PMID: 17061674]

Wahl W, Menke H, Schniitgen M, Junginger T. Fascia dehis-
cence--cause and prognosis. Chirurg 1992; 63: 666-671 [PMID:
1395864]

Pavlidis TE, Galatianos IN, Papaziogas BT, Lazaridis CN,
Atmatzidis KS, Makris JG, Papaziogas TB. Complete de-
hiscence of the abdominal wound and incriminating fac-
tors. Eur | Surg 2001; 167: 351-354; discussion 355 [PMID:
11419550 DOI: 10.1080/110241501750215221]

Tera H, Aberg C. Relaparotomy. A ten-year series. Acta Chir
Scand 1975; 141: 637-644 [PMID: 1211035]

Graham DJ, Stevenson JT, McHenry CR. The association of
intra-abdominal infection and abdominal wound dehiscence.
Am Surg 1998; 64: 660-665 [PMID: 9655278]

Keill RH, Keitzer WF, Nichols WK, Henzel ], DeWeese MS.
Abdominal wound dehiscence. Arch Surg 1973; 106: 573-577
[PMID: 4266752 DOI: 10.1001/ archsurg.1973.01350160185032]
Grace RH, Cox S. Incidence of incisional hernai after dehis-
cence of the abdominal wound. Am | Surg 1976; 131: 210-212
[PMID: 766654 DOI: 10.1016/0002-9610(76)90099-4]

van't RM, De Vos Van Steenwijk PJ, Bonjer HJ, Steyerberg
EW, Jeekel J. Incisional hernia after repair of wound dehis-
cence: incidence and risk factors. Am Surg 2004; 70: 281-286

December 27,2013 | Volume 5 | Issue 12 |



51

52

53

54

55

56

57

58

59

60

Lopez-Cano M et a/. Acute postoperative open abdominal wall

[PMID: 15098775]

Schessel ES, Ger R, Ambrose G, Kim R. The manage-
ment of the postoperative disrupted abdominal wall. Am
J Surg 2002; 184: 263-268 [PMID: 12354598 DOI: 10.1016/
50002-9610(02)00935-2]

van Ramshorst GH, Nieuwenhuizen ], Hop WC, Arends P,
Boom ], Jeekel ], Lange JF. Abdominal wound dehiscence in
adults: development and validation of a risk model. World |
Surg 2010; 34: 20-27 [PMID: 19898894 DOI: 10.1007/s00268-
009-0277-y]

Papaziogas B, Koutelidakis I, Tsaousis P, Atmatzidis S,
Ananiadis A, Papadakis G, Christopoulos P, Atmatzidis K,
Makris I. Use of mesh for management of post-operative
evisceration. Surg Chron 2012;17: 103-107

van Geldere D. Abdominal Wound Dehiscence. In: Benda-
vid R, Abrahamson ], Arregui ME, Flament JB, Phillips EH.
Abdominal Wall Hernias. Principles and Management. New
York: Springer, 2001: 569-576

van Ramshorst GH, Eker HH, Harlaar JJ, Nijens K]J, Jeekel J,
Lange JF. Therapeutic alternatives for burst abdomen. Surg
Technol Int 2010; 19: 111-119 [PMID: 20437354]

Rink AD, Goldschmidt D, Dietrich J, Nagelschmidt M,
Vestweber KH. Negative side-effects of retention sutures
for abdominal wound closure. A prospective randomised
study. Eur | Surg 2000; 166: 932-937 [PMID: 11152253 DOI:
10.1080/110241500447083]

Gislason H, Gregnbech JE, Sgreide O. Burst abdomen and in-
cisional hernia after major gastrointestinal operations--
comparison of three closure techniques. Eur | Surg 1995; 161:
349-354 [PMID: 7662780]

Hubbard TB, Rever WB. Retention sutures in the closure of
abdominal incisions. Am | Surg 1972; 124: 378-380 [PMID:
4262544 DOI: 10.1016/0002-9610(72)90045-1]

Scholtes M, Kurmann A, Seiler CA, Candinas D, Beldi G.
Intraperitoneal mesh implantation for fascial dehiscence
and open abdomen. World | Surg 2012; 36: 1557-1561 [PMID:
22402974 DOI: 10.1007 /500268-012-1534-z]

Machairas A, Liakakos T, Patapis P, Petropoulos C, Tsapra-

(4 9

TR
JBaishideng®

WIJGS | www.wjgnet.com

61

62

63

64

65

66

67

68

69

320

lis D, Misiakos EP. Prosthetic repair of incisional hernia com-
bined with elective bowel operation. Surgeon 2008; 6: 274-277
[PMID: 18939373 DOI: 10.1016/51479-666X(08)80050-9]
Antonopoulos IM, Nahas WC, Mazzucchi E, Piovesan AC,
Birolini C, Lucon AM. Is polypropylene mesh safe and ef-
fective for repairing infected incisional hernia in renal trans-
plant recipients? Urology 2005; 66: 874-877 [PMID: 16230159
DOI: 10.1016/j.urology.2005.04.072]

Kelly ME, Behrman SW. The safety and efficacy of pros-
thetic hernia repair in clean-contaminated and contaminated
wounds. Am Surg 2002; 68: 524-528; discussion 528-529
[PMID: 12079133]

Birolini C, Utiyama EM, Rodrigues A], Birolini D. Elective
colonic operation and prosthetic repair of incisional hernia:
does contamination contraindicate abdominal wall prosthe-
sis use? | Am Coll Surg 2000; 191: 366-372 [PMID: 11030241
DOI: 10.1016/51072-7515(00)00703-1]

Abbott DE, Dumanian GA, Halverson AL. Management of
laparotomy wound dehiscence. Am Surg 2007; 73: 1224-1227
[PMID: 18186376]

van’t Riet M, de Vos van Steenwijk PJ, Bonjer HJ, Steyerberg
EW, Jeekel ]J. Mesh repair for postoperative wound dehis-
cence in the presence of infection: is absorbable mesh safer
than non-absorbable mesh? Hernia 2007; 11: 409-413 [PMID:
17551808 DOI: 10.1007/510029-007-0240-5]

Puckree T, Cerny F, Bishop B. Abdominal motor unit activi-
ty during respiratory and nonrespiratory tasks. | Appl Physiol
(1985) 1998; 84: 1707-1715 [PMID: 9572821]

Myriknas SE, Beith ID, Harrison PJ. Stretch reflexes in
the rectus abdominis muscle in man. Exp Physiol 2000; 85:
445-450 [PMID: 10918083 DOI: 10.1017/S0958067000020455]
Gracovetsky S, Farfan H, Helleur C. The abdominal mecha-
nism. Spine (Phila Pa 1976) 1985; 10: 317-324 [PMID: 2931829]
Lam KS, Mehdian H. The importance of an intact abdominal
musculature mechanism in maintaining spinal sagittal bal-
ance. Case illustration in prune-belly syndrome. Spine (Phila
Pa 1976) 1999; 24: 719-722 [PMID: 10209805 DOI: 10.1097/00
007632-199904010-00022]

P- Reviewers: Hotta T, Nespoli A S- Editor: Zhai HH
L- Editor: Roemmele A E- Editor: Wang CH

December 27,2013 | Volume 5 | Issue 12 |



J §

World Journal of
Gastrointestinal Surgery

Online Submissions: http:/ /www.wjgnet.com/esps/
bpgoffice@wjgnet.com
doi:10.4240/ wjgs.v5.i12.321

World | Gastrointest Surg 2013 December 27; 5(12): 321-328
ISSN 1948-9366 (online)

© 2013 Baishideng Publishing Group Co., Limited. All rights reserved.

BRIEF ARTICLE

Timing of chemotherapy and survival in patients with
resectable gastric adenocarcinoma

Amanda K Arrington, Rebecca Nelson, Supriya S Patel, Carrie Luu, Michelle Ko, Julio Garcia-Aguilar,

Joseph Kim

Amanda K Arrington, Michelle Ko, Joseph Kim, Division of
Surgical Oncology, City of Hope Comprehensive Cancer Center,
Duarte, CA 91010, United States

Rebecca Nelson, Department of Biostatistics, City of Hope
Comprehensive Cancer Center, Duarte, CA 91010, United States
Supriya S Patel, Department of Surgery, University of Southern
California, Los Angeles, CA 90033, United States

Carrie Luu, Department of Surgery, Harbor-UCLA Medical Cen-
ter, Los Angeles, CA 90509, United States

Julio Garcia-Aguilar, Division of Colorectal Surgery, Memorial
Sloan-Kettering Cancer Center, New York, NY 10021, United
States

Author contributions: Arrington AK, Nelson R and Kim J
designed the research; Arrington AK, Nelson R and Kim J per-
formed the research; Nelson R contributed new analytic tools;
Arrington AK, Nelson R, Kim J analyzed data; Arrington AK,
Nelson R, Patel SS, Luu C, Ko M, Garcia-Aguilar J and Kim J
wrote the paper.

Correspondence to: Joseph Kim, MD, Associate Professor
of Surgery, Division of Surgical Oncology, City of Hope Com-
prehensive Cancer Center, 1500 East Duarte Road, Duarte, CA
91010, United States. jokim@coh.org

Telephone: +1- 626-471-7100 Fax: +1- 626-3018865
Received: July 22, 2013 Revised: November 19, 2013
Accepted: December 12,2013

Published online: December 27, 2013

Abstract

AIM: To evaluate the timing of chemotherapy in gastric
cancer by comparing survival outcomes in treatment
groups.

METHODS: Patients with surgically resected gastric
adenocarcinoma from 1988 to 2006 were identified
from the Los Angeles County Cancer Surveillance Pro-
gram. To evaluate the population most likely to receive
and/or benefit from adjunct chemotherapy, inclusion
criteria consisted of Stage II or I gastric cancer pa-
tients > 18 years of age who underwent curative-intent
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surgical resection. Patients were categorized into three
groups according to the receipt of chemotherapy: (1)
no chemotherapy; (2) preoperative chemotherapy; or
(3) postoperative chemotherapy. Clinical and patho-
logic characteristics were compared across the different
treatment arms.

RESULTS: Of 1518 patients with surgically resected
gastric cancer, 327 (21.5%) received perioperative
chemotherapy. The majority of these 327 patients
were male (68%) with a mean age of 61.5 years;
and they were significantly younger than non-chemo-
therapy patients (mean age, 70.7; P < 0.001). Most
patients had tumors frequently located in the distal
stomach (34.5%). Preoperative chemotherapy was
administered to 11.3% of patients (7 = 37) and post-
operative therapy to 88.7% of patients (7 = 290). An
overall survival benefit according to timing of chemo-
therapy was not observed on univariate or multivari-
ate analysis. Similar results were observed with stage-
specific survival analyses (5-year overall survival: Stage
T, 25% vs 30%, respectively; Stage 1, 14% vs 11%,
respectively). Therefore, our results do not identify a
survival advantage for specific timing of chemotherapy
in locally advanced gastric cancer.

CONCLUSION: This study supports the implemen-
tation of a randomized trial comparing the timing of
perioperative therapy in patients with locally advanced
gastric cancer.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Chemotherapy; Gastric cancer; Adjunct
therapy; Postoperative therapy; Preoperative therapy;
Timing

Core tip: Curative intent surgical resection offers the
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best survival potential in conjunction with chemother-
apy for patients with gastric cancer. Few studies have
evaluated the optimal timing of chemotherapy. This
study shows that in the setting of resectable gastric
cancer, there is no survival advantage based on the
timing of chemotherapy.

Arrington AK, Nelson R, Patel SS, Luu C, Ko M, Garcia-Aguilar
J, Kim J. Timing of chemotherapy and survival in patients with
resectable gastric adenocarcinoma. World J Gastrointest Surg
2013; 5(12): 321-328 Available from: URL: http://www.wjg-
net.com/1948-9366/full/v5/i12/321.htm DOI: http://dx.doi.

org/10.4240/wjgs.v5.112.321

INTRODUCTION

Despite an overall decrease in the incidence and mortal-
ity in gastric cancer patients in the United States, nearly
22000 patients will be diagnosed with gastric cancer in
the United States each year. More alarmingly, gastric
cancer remains the 2™ leading cause of cancer-related
deaths worldwide accounting for an estimated 436930
deaths in 2013%7. In Western societies, where screen-
ing is not routine (compared to Asian countries™), the
majority of patients present with regional or distant dis-
case!®”, and the 5-year overall survival is 30%-40%""". In
these cases, the only hope for long term survival remains
surgical resection with curative intent"", Despite aggres-
sive surgical measures, rates of disease recurrence remain
high following surgery“z’m. In fact, approximately 50% to
90% of patients die as a result of disease relapseM. Asa
result, much attention has been placed on the identifica-
tion of optimal adjunct therapies for gastric cancer.
Adjunct therapies for gastric cancer may be admin-
istered in the pre-operative (ze., neoadjuvant) or post-
operative (ie., adjuvant) settings. Multiple trials have as-
sessed these treatment strategies; and potential benefits
have been drawn from both options“ﬁ"mj. In a landmark
study, the investigators of the Medical Research Council
Adjuvant Gastric Infusional Chemotherapy (MAGIC)
trial reported an overall survival benefit with a regimen
that incorporated neoadjuvant and adjuvant (Z.e., peri-
operative) timing of chemotherapy consisting of epiru-
bicin, cisplatin, and fluorouracil (ECF) when compared
to surgery alone!™®. From the Intergroup 0116 trial,
investigators reported a 9 mo improvement in survival
(27 mo »s 36 mo) when adjuvant chemoradiation was ad-
ministered compared to surgery alone'”. More recently,
the CLASSIC trial investigators reported an overall sur-
vival benefit from adjuvant chemotherapy (capecitabine
and oxaliplatin) compared to surgery alone™. However,
there has been no trial that has directly compared neo-
adjuvant versus adjuvant chemotherapy administration.
Using a large, population-based cohort, the objective of
this study was to assess whether the timing of chemo-
therapy affects the survival of patients following surgical
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resection for gastric cancer.

MATERIALS AND METHODS

Los Angeles County Cancer Surveillance Program

The Los Angeles County (LAC) Cancer Surveillance
Program (CSP) is the cancer registry that collects infor-
mation for all cancer diagnoses in LAC since 1972. As
part of the National Cancer Institute’s Surveillance, Epi-
demiology, and End Results program, CSP routinely col-
lects data on patient demographics, primary tumor site,
tumor morphology, disease stage at diagnosis, treatment
received, and follow-up. CSP monitors the quality of
data by performing annual reviews and training of staff.
Approval to conduct this study was obtained from the
Institutional Review Boards of the City of Hope and the
State of California.

CSP tumor coding and study criteria
Using the CSP registry, we identified patients diagnosed
with gastric adenocarcinoma from 1988 to 2006. Inclu-
sion criteria consisted of Stage II or Il gastric cancer
patients above 18 years of age who underwent curative-
intent surgical resection. As Stage I disease is more likely
to be treated by surgery alone and patients with Stage IV
disease are more likely not to undergo surgery given meta-
static/unresectable disease, these patients were excluded
from the current study. Therefore, this study was designed
to evaluate the population most likely to receive and/or
benefit from adjunct chemotherapy (Stage II or IIT).
Specifically, we included only gastric cancer patients
with International Classification of Diseases for Oncol-
ogy histology codes for adenocarcinoma: 8140-8145,
8210-8211, 8480-8481, and 8490. In CSP, the location
of tumor was categorized as proximal, distal, middle, or
whole stomach. For each patient, stage was categorized
according to the American Joint Commission on Cancer
(AJCC) 7" Edition classification system. Furthermore,
size and depth of tumor invasion were categorized by
AJCC T-stage as: T1A, T1B, T2, T3, or T4. The pres-
ence or absence of nodal involvement was designated by
AJCC N-stage as: NO, N1, N2, or N3. Our survival analy-
sis included only patients with AJCC Stage I and III gas-
tric cancer. Finally, we obtained data regarding the timing
of chemotherapy administration (none, preoperative, or
postopetative). As the CSP database only codes the date
of the first chemotherapy treatment, patients who did
receive preoperative (neoadjuvant) chemotherapy may
or may not have received subsequent postoperative che-
motherapy. Therefore, we could not distinguish between
neoadjuvant and perioperative chemotherapy in this
database. Thus, this study compares neoadjuvant chemo-
therapy, adjuvant chemotherapy, and no chemotherapy.

Statistical analysis

Patients were categorized into three groups according to
the receipt of chemotherapy: (1) no chemotherapy; (2)
neoadjuvant chemotherapy (£ postopetative chemothet-
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Table 1 Comparison of the characteristics of the surgical
groups 7 (%)

Characteristic No chemo Received P value
n = 1191 chemotherapy
n = 327
Age, yr Mean + SD 71+12 61+14 <0.0001
Sex Men 741 (62) 221 (68) 0.0743
Women 450 (38) 106 (32)
Race/ Non-hispanic white 438 (37) 118 (36) 0.9833
ethnicity Black 112 (9) 33 (10)
Hispanic white 322 (27) 88 (27)
Asian/ pacific 319 (27) 88 (27)
islanders
Tumor Proximal 296 (25) 98 (30) 0.0290
location Distal 423 (36) 100 (31)
Whole 167 (14) 59 (18)
Middle 305 (26) 70 (21)
Grade Well differentiated 26 (2) 1(0) 0.0178
Moderately 312 (26) 70 (21)
differentiated
Poorly differentiated 792 (66) 234 (72)
Undifferentiated 40 (3) 18 (6)
Unknown 21 (2) 4(1)
Tumor <5cm 462 (39) 117 (36) 0.6048
size >5 cm 507 (43) 145 (44)
Unknown 222 (19) 65 (20)
T stage' T2 108 (9) 24 (7) 0.1556
T3 620 (52) 163 (50)
T4a 319 (27) 96 (29)
T4b 144 (12) 44 (13)
N stage' NO 334 (28) 38 (12) <0.0001
N1 786 (66) 261 (80)
N2 31 (3) 15 (5)
N3 40 (3) 13 (4)
Node N- 334 (28) 38 (12) <0.0001
status N+ 857 (72) 289 (88)
AJCC7 I 767 (64) 187 (57) 0.0168
group I 424 (36) 140 (43)

'P values shown are based on the Jonckheere-Terpstra test for ordinal data.
AJCC: American joint commission on cancer.

apy); or (3) adjuvant chemotherapy.

Clinical and pathologic characteristics were compared
across the different treatment arms by ;52 analyses for
categorical variables and student’s # test for continuous
variables. Cox-proportional hazards modeling was used
to evaluate the role of chemotherapy and other variables
on overall survival as represented by hazard ratios (HR)
with 95%CI. Variables included in the univariate analy-
ses were age, sex, race/ethnicity, tumor location, AJCC
stage, T-stage, N-stage, tumor grade, tumor size, lymph
node number, and timing of chemotherapy regimen
(neoadjuvant + adjuvant s adjuvant alone). Variables in-
cluded in the multivariate analyses were age, AJCC stage,
and timing of chemotherapy regimen (preoperative s
postoperative). Because tumor size, T stage and lymph
node status are multi-collinear with AJCC stage, the mul-
tivariate model included AJCC stage alone to represent
the staging variable.

Survival was defined as survival throughout the study
petiod (1988-2006). Mortality was defined through the
database used as all-cause mortality since date of diagno-
sis of gastric cancer. Overall survival (OS) for the treat-
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ment arms was calculated by the Kaplan-Meier method,
and differences in survival were compared by the log-
rank test. Proportional hazard assumptions for the Cox
models were tested by calculating scaled Schoenfeld
residuals with results indicating model fit. Two-sided P
values < 0.05 were considered to be statistically signifi-
cant. All statistical analyses were completed using SAS
software, (SAS institute Inc. Caty, NC).

RESULTS

Patient and tumor demographics

Of 1518 patients with AJCC Stage I or I surgically
resected gastric cancer between 1988 and 20006, 22% of
patients (# = 327) received chemotherapy as part of their
cancer treatment. The demographics of the study cohort
are presented in Table 1. Most tumors were observed in
the proximal (26%) or distal stomach (35%) and were
pootly differentiated (68%) by histology. The majority
(76%) of the study cohort had lymph node positive dis-
ease; and most patients had Stage II disease (63%) rather
than Stage Il disease (37%). Patients who did not receive
chemotherapy were more likely to have lymph node neg-
ative disease than those who did receive chemotherapy

(28% s 12%, P < 0.001).

Comparison of patients by treatment group

As shown in Table 1, patients who did not receive che-
motherapy were older than those who did (71 »s 61, re-
spectively, P < 0.001). Within the chemotherapy groups
(Table 2), more patients received adjuvant chemotherapy
(n = 290, 89%) than neoadjuvant chemotherapy (#z = 37,
11%, P < 0.001). The mean ages of patients receiving
chemotherapy were similar (65 and 61 years, neoadjuvant
and adjuvant, respectively). The majority of patients were
male in both chemotherapy groups. There was no dif-
ference in race/ethnicity, tumor location, tumor grade, T
stage, N stage, node status or AJCC stage group.

Survival by treatment group and univariate and
multivariate analysis

Patients who received chemotherapy were compared ac-
cording to the timing of administration of chemotherapy
(neoadjuvant »s adjuvant). By Kaplan-Meier method, a
difference in overall survival was not observed between
the neoadjuvant »s adjuvant chemotherapy groups (Figure
1A). This was consistent when the groups were evaluated
by stage of disease as well (Figure 1B and C). Next, uni-
variate and multivariate analyses were performed to iden-
tify factors associated with improved survival (Table 3).
In univariate analysis, younger age, lower T stage, node
negative status and Stage Il disease were associated with
improved survival. On multivariate analysis, older age
and Stage Il disease were independently associated with
shorter survival. All other factors fell out of multivariate
analysis and were not significant. When grouped by stage,
age continued to be an independent predictor of survival
in both the Stage Il and III gastric cancer patients (data
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Table 2 Comparison of characteristics by chemotherapy

groups n (%)

Characteristic Neoadjuvant ~ Adjuvant P value
n =37 n = 290
Age, yr Mean (+ SD) 65 (+10) 61 (+14)  0.0583
Sex Men 23 (62) 198 (68) 0.4543
Women 14 (38) 92 (32)
Race/ Non-hispanic white 18 (49) 100 (34) 0.2885
ethnicity Black 3(8) 30 (10)
Hispanic white 6 (16) 82 (28)
Asian/ pacific 10 (27) 78 (27)
islanders
Tumor Proximal 12 (32) 86 (30) 0.9189
location Distal 10 (27) 90 (31)
Whole 6 (16) 53 (18)
Middle 9 (24) 61 (21)
Grade Well differentiated 0 (0) 1(0) 0.9087
Moderately 7 (19) 63 (22)
differentiated
Poorly differentiated 27 (73) 207 (71)
Undifferentiated 2(5) 16 (6)
Unknown 1(3) 3(1)
Tumor < 5cm 10 (27) 107 (37) 0.2297
size >5cm 16 (43) 129 (44)
Unknown 11 (30) 54 (19)
T stage' T2 0(0) 24 (8) 0.4283
T3 19 (51) 144 (50)
T4a 15 (41) 81 (28)
T4b 3(8) 41 (14)
N stage' NO 7 (19) 31 (11) 0.2684
N1 27 (73) 234 (81)
N2 1(3) 14 (5)
N3 2(5) 11 (4)
Node N- 7 (19) 31 (11) 0.1413
status N+ 30 (81) 259 (89)
AJCC7 II 23 (62) 164 (57) 0.5160
group 14 (38) 126 (43)

'P values shown are based on the Jonckheere-Terpstra test for ordinal data.
AJCC: American joint commission on cancer.

not shown).

DISCUSSION

Despite advances in medical and surgical therapies, the

prognosis of advanced gastric cancers remains poor,
with a dismal 5-year relative survival rate of 28%". With
locoregional and distant recurrence rates approaching
> 70%, an emphasis has been placed on identifying ef-
fective adjunct therapeutic regirnens“s’”’wzﬂ. Systemic
chemotherapy has been a logical choice, but the optimal
timing of its administration remains unclear. In this study
we compared the outcomes of Stage II-III surgically re-
sected gastric cancer patients who received neoadjuvant
(* postoperative chemotherapy) versus adjuvant chemo-
therapy and observed no difference in overall survival
between the two treatment groups.

Several trials have examined the use of chemotherapy
in the management of gastric cancer. One landmark
study, the MAGIC trial by Cunningham ez a/'"®, showed
that perioperative chemotherapy with ECF dectreased
tumor size and stage while improving both progression-
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free and overall survival when compared to surgery
alone. In this randomized controlled prospective study,
503 patients were randomly assigned to either petiopera-
tive ECF chemotherapy (three cycles preoperative and
three cycles postoperative) or surgery alone. Of the peri-
operative group, only 41.6% completed all six cycles of
chemotherapy due to disease progression, toxic effects,
or cornplicationsw. The use of neoadjuvant chemo-
therapy decreased tumor size (3 cm »s 5 cm, P < 0.001)
and stage of the pathologic surgical specimens. There-
fore, by administering chemotherapy neoadjuvantly, the
chance of curative resection by downstaging the tumor is
increased. Other benefits of neoadjuvant chemotherapy
include the elimination of micrometastasis, the improve-
ment of tumor-related symptoms, and the determination
of whether the tumor is chemotherapy—sensitive”sl. The
MAGIC trial concluded perioperative chemotherapy
should be considered in patients with resectable gastric
cancers. Although we observed no difference between
neoadjuvant and adjuvant timing of chemotherapy, nev-
ertheless our findings suggest that patients with Stage Il
or Stage Il gastric cancer indeed benefit from chemo-
therapy in conjunction with surgery. The 3-year OS was
16.6% in the MAGIC trial compared to 35% and 37% in
the neoadjuvant and adjuvant arms, respectively, in our
study. Given the inherent limitations of our database, we
could not assess the effect of neoadjuvant chemotherapy
on downstaging the gastric cancer, an outcome also not
reported in the MAGIC trial.

The use of adjuvant chemotherapy has also been a
treatment choice in the setting of chemotherapy. Ad-
juvant chemotherapy provides the benefit of removing
disease burden upfront with a surgical resection, fol-
lowed by chemotherapy. The potential downfall of ad-
juvant chemotherapy is the delay in beginning systemic
treatment in the postoperative period for recovery from
surgery. Further, downstaging tumor is not possible
with adjuvant chemotherapy. Bang ez al™ evaluated the
use of adjuvant chemotherapy after gastrectomy with
D2 lymph node dissection in patients with Stage II-1IB
gastric cancer in the recent CLASSIC (Capecitabine and
Oxaliplatin Adjuvant Study in Stomach Cancer) trial. In
this phase Il randomized controlled, multi-institutional
study, 1035 patients were randomized to surgery alone
or surgery followed by chemotherapy (capecitabine plus
oxaliplatin). The CLLASSIC trial found a 34% reduction
in the risk of death in the chemotherapy arm (HR =
0.66, 95%CI: 0.51-0.85; P = 0.0015) and a 5-year overall
survival that was significantly increased in the chemo-
therapy arm (78% chemotherapy arm »s 69% surgery
alone arm, P < 0.0029)***, However, the CLASSIC
trial was reported in an eastern hemisphere patient pop-
ulation and has not been readily accepted in the United
States™". Further, the CLASSIC trial had a 56% rate
of grade 3 or 4 adverse effects (neutropenia, nausea,
and vomiting) requiring dose modifications in a signifi-
cant portion of patients, thereby limiting completion of
adjuvant therapy ™.

The MAGIC and CLASSIC trials, however, did not
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Neo-adjuvant Adjuvant
No. of patients 37 290
Death 31 (84%) 219 (76%)
Censored 6 (16%) 71 (24%)
Median OS 24 mo 20 mo
1-yr OS 76% 71%
3-yr OS 26% 30%
5-yr OS 16% 22%
Neo-adjuvant Adjuvant
No. of patients 23 164
Death 18 (78%) 111 (68%)
Censored 5 (22%) 53 (32%)
Median OS 29 mo 27 mo
1-yr OS 83% 77%
3-yr OS 35% 37%
5-yr OS 25% 30%
Neo-adjuvant Adjuvant
No. of patients 14 126
Death 13 (93%) 108 (86%)
Censored 1 (7%) 18 (14%)
Median OS 16 mo 16 mo
1-yr OS 64% 63%
3-yr OS 14% 22%
5-yr OS 14% 11%

Figure 1 Comparison of Kaplan-Meier survival curves. A: For Stage I and III gastric cancer patients who underwent preoperative chemotherapy compared to
those who had postoperative chemotherapy (MS 24 mo vs 20 mo, respectively; P = 0.7819); B: Stage I gastric cancer patients who underwent neoadjuvant chemo-
therapy (with or without adjuvant therapy) compared to those who had adjuvant chemotherapy alone (MS 29 mo vs 27 mo, respectively; 5-yr operating system (OS)
25% vs 30%; P = 0.9405); C: Stage I gastric cancer patients who underwent neoadjuvant chemotherapy (with or without adjuvant therapy) compared to those who
had adjuvant chemotherapy alone (MS 16 mo vs 16 mo, respectively; 5-yr OS 14% vs 11%; P = 0.3595).

examine the role and timing of radiation for gastric can-
cer. Adjuvant chemoradiation has been shown to improve
overall survival in patients with locally advanced gastric
cancer. Macdonald ez a/'*'">*" reported in the INT0116
Phase Il randomized multi-institutional trial of adjuvant
chemoradiation compared to surgery alone that adjuvant
chemoradiation improved overall survival and disease-
free survival. Though Macdonald e7 al"*"?? evaluated
adjuvant chemoradiation to surgery alone, there are no
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phase Il trials that directly compare neoadjuvant with
adjuvant chemoradiation. With the database used for
this study, only receipt of radiation could be determined.
Therefore, we could not assess the timing of radiation in
relation to surgery and to exclude bias of radiation in our
analysis, patients who received radiation were excluded
from this current study.

Our study is not without its limitations. Due to the
retrospective nature of this study, there may be patient
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Table 3 Univariate and multivariate analysis

Factor n (%) Univariate Multivariate
HR (95%CI) P value HR (95%CI) P value
Chemo status' Neo-Adjuvant 37 (11) - - - -
Adjuvant 290 (89) 0.95 (0.65-1.38) 0.7854 0.97 (0.67-1.43) 0.8961
Age', yr Mean + SD 61.5+14 1.02 (1.01-1.03) 0.0008 1.02 (1.01-1.03) 0.0006
Sex Men 221 (68) - -
Women 106 (32) 1.00 (0.77-1.31) 0.9859
Race/ ethnicity Non-hispanic white 118 (36) - -
Black 33 (10) 1.48 (0.96-2.27) 0.0765
Hispanic white 88 (27) 1.16 (0.84-1.59) 0.3576
Asian/ pacific islanders 88 (27) 1.00 (0.73-1.37) 1.0000
Tumor location Proximal 98 (30) - -
Distal 100 (31) 0.90 (0.65-1.24) 0.5173
Whole 59 (18) 0.99 (0.69-1.43) 0.9621
Middle 70 (21) 0.94 (0.67-1.33) 0.7395
Grade Well differentiated 1(0) - -
Moderately differentiated 70 (21) 0.38 (0.05-2.73) 0.3338
Poorly differentiated 234 (72) 0.48 (0.07-3.43) 0.4642
Undifferentiated 18 (6) 0.57 (0.07-4.31) 0.5843
Unknown 4(1) 0.41 (0.04-4.55) 0.4687
Tumor size < 5cm 117 (36) - -
> 5cm 145 (44) 1.33 (1.02-1.75) 0.0379
Unknown 65 (20) 0.98 (0.66-1.46) 0.9322
T stage T2 24 (7) - -
T3 163 (50) 2.18 (1.17-4.05) 0.0135
T4a 96 (29) 2.90 (1.54-5.45) 0.0009
T4b 44 (13) 4.86 (2.48-9.53) <0.0001
N stage NO 38 (12) - -
N1 261 (80) 1.47 (0.99-2.20) 0.0588
N2 15 (5) 1.98 (0.95-4.11) 0.0666
N3 13 (4) 1.90 (0.94-3.84) 0.0731
Node status N- 38 (12) - -
N+ 289 (88) 1.51 (1.01-2.25) 0.0449
AJCC7 group' il 187 (57) - - - -
140 (43) 1.79 (1.39-2.30) <0.0001 1.81 (1.41-2.33) <0.0001

"Included in multivariate model. AJCC: American joint commission on cancer; Chemo: Chemotherapy.

selection bias. Surgical techniques and chemotherapy
options have drastically changed over time. Therefore,
resectability criteria have changed in that time period as
well. Given the 18-year time period in our study, selection
bias could play a role in neoadjuvant chemotherapy deter-
mination, surgical resectability criteria used, and adjuvant
chemotherapy recommendations. However, we cannot
determine in this retrospective study whether these biases
would skew the results in any direction. To account for
this, we limited our study to patients with Stage I and
Stage Il disease given that, in general, they are likely to
have resectable disease. Stage 1 disease was omitted as
Stage [ patients routinely did not receive chemotherapy.
The staging information in the CSP database is based
on pathologic staging at the time of surgery. Therefore,
we acknowledge that downstaging and decreased tumor
burden could have occurred in the neoadjuvant chemo-
therapy group. However, to limit the potential bias of
downstaging disease stage in the cohort that received
neoadjuvant chemotherapy, Stage I and IV disease was
omitted from our analysis. In particular, Stage I disease
should be treated with surgery first, potentially followed
with adjuvant chemotherapy. As such, patients who were
documented to have Stage [ disease and received neoad-
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juvant chemotherapy were more likely to have had down-
staging of disease.

Another limitation is that although the CSP database
provides coding for the receipt of chemotherapy and the
first date of chemotherapy, we do not have data on the
exact chemotherapy regimen (the type of chemotherapy,
number of cycles, dose reductions, e#.) or on the success-
ful completion of chemotherapy. Therefore, patients who
did have preoperative chemotherapy determined by the
first date of surgery could have also received postopera-
tive chemotherapy.

Although the neoadjuvant cohort is smaller than the
adjuvant group, our data does not appear underpowered.
Prior to the study, a power calculation was performed.
Assuming 80% power with a 2-sided log-rank alpha of
0.05 and based on the parameter estimates for neoadju-
vant and adjuvant survival in stage Il patients at 1 year
(83% ws 77%, respectively), it would take a sample size
of 699 patients in each group to find these differences
statistically significant. This however, assumes that the 1
year survival curves (neoadjuvant ss adjuvant) are parallel
and do not cross. Given that the survivals do cross (Figure
1), and due to the fact that the 3 year and 5 year results
showing adjuvant survival is longer than neoadjuvant sur-
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vival, a larger sample size would not change our overall
conclusion.

As the management of gastric cancer continues to
evolve, many questions remain unanswered. The extent
of surgical resection, choice of adjunct therapy, and tim-
ing of therapy remain under debate. In this study, we
compared survival following postoperative and preopera-
tive chemotherapy, with similar outcomes observed be-
tween the preoperative and postoperative chemotherapy
regimens. On the basis of these observations, we propose
that a randomized, controlled trial be conducted to define
the optimal timing of chemotherapy administration in
the management of surgically resectable gastric cancer.
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COMMENTS

Background

Gastric adenocarcinoma is cancer of the stomach. The outcome of patients di-
agnosed with gastric cancer is determined by stage of disease. Though surgery
remains the best curative-intent treatment, recurrence rates are unfortunately
high. Multiple studies have evaluated the benefit of surgery alone or combined
with chemotherapy, but there are few studies evaluating the timing of chemo-
therapy around surgery.

Research frontiers

Multimodality therapies are now being investigated for the treatment of gastric
cancer, such as chemoradiation and intraperitoneal chemotherapy; yet these
therapies are not standard of care.

Innovations and breakthroughs

The mainstay of treatment is surgical resection either with perioperative che-
motherapy or postoperative chemotherapy. Most chemotherapy regimens are
either 5-fluorouracil (5-FU) based or cisplatin/oxaliplatin based. Asian studies
have also shown benefit with adjuvant S-1, an oral dihydropyrimidine dehydro-
genase inhibitory fluoropyrimidine based on a biochemical modulation of 5-FU.
Applications

This study indicates that chemotherapy and surgery provides the best survival
benefits for patients with gastric cancer. There was no difference in survival
when comparing neoadjuvant chemotherapy to adjuvant chemotherapy alone.
Terminology

Gastric adenocarcinoma: a cancer of the stomach; Neoadjuvant chemotherapy:
chemotherapy given prior to surgical resection; Adjuvant chemotherapy: che-
motherapy given after surgical resection.

Peer review

The authors investigated outcomes for patients with gastric cancer treated with
surgery and chemotherapy using a population-based cancer registry (n = 327).
They demonstrated that both chemotherapy and surgical resection are critically
important treatment modalities, while reporting no difference in overall survival
between patients given neoadjuvant chemotherapy or adjuvant chemotherapy.
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Abstract

Free intraperitoneal air is thought to be pathognomonic
for perforation of a hollow viscus. Here, we present a
patient with pain in the upper left quadrant, a mild fe-
ver and leukocytosis. Free air was suggested under the
left diaphragm but during the explorative laparotomy
no signs of gastric or diverticular perforation were seen.
Further exploration and revision of the computed to-
mography revealed a perforated splenic abscess. Splenic
abscesses are a rare clinical entity. Presenting symptoms
are often non-specific and include upper abdominal
pain, recurrent or persistent fever, nausea and vomiting,
splenomegaly, leukocytosis and left lower chest abnor-
malities. Predisposing conditions can be very divergent
and include depressed immunosuppressed state, meta-
static or contiguous infection, splenic infarction and
trauma. Splenic abscess should therefore be considered
in a patient with fever, left upper abdominal pain and
leukocytosis. Moreover, our case shows that splenic ab-
scess can present in an exceptional way without clear
underlying aetiology and should even be considered in
the presence of free abdominal air.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Free intraperitoneal air is thought to be pathog-
nomonic for perforation of a hollow viscus. Here, we
present a patient with pain in the upper left quadrant,
a mild fever and leukocytosis. Free air was suggested
under the left diaphragm but during the explorative
laparotomy no signs of gastric or diverticular perforation
were seen. Further exploration and revision of the com-
puted tomography revealed a perforated splenic abscess.
Splenic abscesses are a rare clinical entity. Our case
shows that splenic abscess can present in an exceptional
way without clear underlying aetiology and should even
be considered in the presence of free abdominal air.

van Nunspeet L, Eddes EH, de Noo ME. Uncommon cause of
pneumoperitoneum. World J Gastrointest Surg 2013; 5(12):
329-331 Available from: URL: http://www.wjgnet.com/1948-9366/

full/v5/i12/329.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.112.329

INTRODUCTION

Splenic abscess is a rare condition with a reported fre-
quency in autopsy series between 0.1% to 0.7%'".
Presenting symptoms include upper abdominal pain,
recurrent or persistent fever, nausea and vomiting,
splenomegaly, leukocytosis and left lower chest abnor-
malities™

3. Diagnosis of a splenic abscess is confirmed
on ultrasound or computed tomography (CT)-imaging
of the abdomen. Splenectomy has been the gold stan-
dard treatment for splenic abscess, however more recent
percutaneous drainage is also suggested to be safe and
effective!™™”. While gas formation in splenic abscess has
been described, few have reported pneumoperitoneum as
presenting symptom of a ruptured splenic abscess”™ .

CASE REPORT

A 78-year-old man presented to our Emergency Room
with acute abdominal pain located in the upper left
quadrant. The pain had presented in the middle of the

December 27,2013 | Volume 5 | Issue 12 |
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Figure 1 Pneumoperitoneum.

night, waking the patient. No nausea nor vomiting had
occurred, but he was experiencing an urge to move. His
clinical record mentioned a mild mitralis valve insuf-
ficiency, atypical rheumatic complains and diverticulosis.
He did not use immunosuppressive medication. Clinical
examination reported a painful man with a mild fever
and raised pulse. The abdomen was bloated, showed little
peristaltic sounds, while percussion of the liver was nor-
mal and neither liver nor spleen were palpable. Labora-
tory findings showed leukocytosis and a raised CRP. On
the standing X-ray of the thorax a strong suspicion of
free air was suggested under the diaphragm, which was
confirmed with an X-ray of the abdomen in left lateral
position (Figure 1).

Additional CT showed free air in the upper abdomen
with some abdominal fluid left paracolic and in the small
pelvis, some left pleural effusion, thickening of the gas-
tric wall and a cyst in the spleen (Figure 2). Therefore, a
gastric perforation was suggested. There was no sign of
diverticular infiltration or perforation.

After intravenous antibiotics were started on the ER,
an explorative laparotomy was performed. No signs of
gastric or diverticular perforation were seen. Re-evalu-
ation of the CT in the operation room was performed
and the suggestion of an abscess rather than a cyst in the
spleen was introduced (Figure 2). Further exploration of
the flexura lienalis was performed and pus was evacuated
from the upper left quadrant. A ruptured splenic abscess
was found and a splenectomy was performed. Cultures
remained negative for any grow of bacteria. Pathology
report of the spleen revealed an inflammation with ab-
scess and necrosis without micro-organisms or signs of
neoplasia. Post-splenectomy vaccinations were prescribed
and the patient was discharged 2 wk after admission. Two
months after surgery he was in a good clinical condition.

DISCUSSION

Diagnosis of splenic abscess is often not considered due
to its rarity and the presence of predisposing conditions
which obscure its clinical presentationm. Thereby, the
aetiology of splenic abscesses is diverse. Three etiological
causes of splenic abscesses have been proposed by Kut-
tner: trauma with secondary infection; per continuitatem;
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Figure 2 Splenic cyste.

and haematogenous spreadm. Development by conti-
nuitatem has been described in perforated gastric ulcer,
perinephric abscess, septic abortion, appendicitis with

erforation and in case of concomitant colon carcino-
ma'"*"*" Colon carcinoma are also important precursors
in the small number of cases in which metastasis of the
spleen were secondary infected™. Other haematological
spread can be caused by retropharyngeal abscess, otitis
media, tonsillectomy, infective endocarditis and phlebitis
of the calf™".

The most common organisms found on bacteriologi-
cal examination are Gram Negative Bacillus (Klebsiella Pren-
moniae, Escherichia Col) and Gram Positive Coccus (Staphylo-
cocens Anrens), although a great variety of pathogens have
been described™'""™.

All studies on this subject stress the strong correlation
between splenic abscess and predisposing factors. Direct
trauma, infarction or ischemia of the spleen predispose
to secondary infection. Especially immunosuppressive
state seems to play a great role in the development and
rising incidence of splenic abscesses'"”. Furthermore,
intravenous drug abuse, human immunodeficiency virus,
diabetes mellitus, tuberculosis and neoplasia seem to be
contributing diseases ™",

Review of the literature shows only a few cases in
which a splenic abscess presented with a pneumoperito-
neum™"". In some of these cases the aetiology is clear,
but all needed an explorative laparotomy to clarify the
diagnosis.

In our case, due to the free abdominal air we expected
to find a gastric perforation. The splenic abscess was de-
tected during the explorative laparotomy and only in ret-
rospection the CT-images were interpreted accordingly.
Postoperative evaluation revealed no aetiological cause of
the splenic abscess. The patient did have diverticulosis,
but on operative inspection no inflammation was present.
Pathology report of the spleen revealed an inflammation
with abscess and necrosis without micro-organisms or
signs of neoplasia. Futhermore, blood cultures remained
negative in our case. This appears to be the case in ap-
proximately 30% of patients with a splenic abscess'”. In
conclusion, splenic abscess should be considered in a pa-
tient with fever, left upper abdominal pain, and leukocy-
tosis. Moreover, our case shows that splenic abscess can
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present in an exceptional way without clear underlying
aetiology and should even be considered in the presence
of free abdominal air.

COMMENTS

Case characteristics

The presenting symptoms include acute abdominal pain located in the upper
left quadrant with and an urge to move.

Clinical diagnosis

The patient had a mild fever and raised pulse, a bloated abdomen which
showed little peristaltic sounds.

Differential diagnosis

Based on these findings an extensive differential diagnosis of intra-abdominal
pathology arose.

Laboratory diagnosis

Laboratory findings showed a leukocytosis and raised CRP. On the standing
X-ray of the thorax free air was suggested and a strong suspicion of perforation
of a hollow viscus arose.

Imaging diagnosis

Additional computed tomography showed free air in the upper abdomen with
some abdominal fluid left paracolic and in the small pelvis, thickening of the
gastric wall and a cyst in the spleen.

Pathological diagnosis

Review of the literature shows only a few cases in which a splenic abscess pre-
sented with a pneumoperitoneum. In some of these cases the aetiology is clear,
but all needed an explorative laparotomy to clarify the diagnosis.

Treatment

After intravenous antibiotics were started, an explorative laparotomy was per-
formed and a ruptured splenic abscess was treated by a splenectomy.
Related reports

While gas formation in splenic abscesses has been described, few have report-
ed pneumoperitoneum as presenting symptom of a ruptured splenic abscess.
Experiences and lessons

Therefore, splenic abscess should be considered in a patient with fever, left up-
per abdominal pain and leukocytosis, even in the presence of free abdominal air.
Peer review

This is a very interesting case report.
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Abstract

A 65-year old woman was admitted to our hospital with
abdominal pain. Computed tomography showed a tu-
mor measuring about 3 ¢cm in diameter with no meta-
static lesion or signs of local infiltration. Gastroduode-
nal endoscopy revealed the presence of a submucosal
tumor in the third portion of the duodenum and biopsy
revealed tumor cells stained positive for c-kit. These
findings were consistent with gastrointestinal stromal
tumors (GISTs) and we performed a wedge resection
of the duodenum, sparing the pancreas. The postop-
erative course was uneventful and she was discharged
on day 6. Surgical margins were negative. Histology
revealed a GIST with a diameter of 3.2 cm and < 5
mitoses/50 high power fields, indicating a low risk of
malignancy. Therefore, adjuvant therapy with imatinib
was not initiated. Wedge resection with primary closure
is a surgical procedure that can be used to treat low
malignant potential neoplasms of the duodenum and
avoid extensive surgery, with significant morbidity and
possible mortality, such as pancreatoduodenectomy.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Duodenal gastrointestinal stromal tumors
(GISTs) are uncommon, with a relatively small subset
of GISTs whose optimal surgical procedure has not
been well defined. Because submucosal spread and
local lymph node involvement is infrequent in GISTSs,
wide margins with routine lymph node dissection may
not be required. Various techniques of limited resection
for duodenal GISTs have been described, depending on
the site and the size of the tumors. Herein, we present
a case of GIST involving the third portion of the duo-
denum successfully treated by wedge resection with
primary closure.

Acar F, Sahin M, Ugras S, Calisir A. A gastrointestinal stromal tu-
mor of the third portion of the duodenum treated by wedge resec-
tion: A case report. World J Gastrointest Surg 2013; 5(12): 332-336
Available from: URL: http://www.wjgnet.com/1948-9366/full/

v5/i12/332.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.112.332

INTRODUCTION

Gastrointestinal tumors are the most common mesenchy-
mal tumors arising within the gastrointestinal tract! and
the treatment of choice of these tumors is surgical resec-
tion®”. The small intestine is the second most common
site of gastrointestinal stromal tumor (GIST), of which
approximately 20% are found in the duodenum®. The
optimal surgical procedure for duodenal GIST, however,
remains undefined” because, while surgical resection
clearly confers survival advantage, there is little submu-
cosal spread in GIST and lymphatic involvement is rare.
The few reports in the literature addressing the surgical
procedures for duodenal GIST include pancreatoduo-
denectomy, pancreas-sparing duodenectomy, segmental
duodenectomy or local resection™®. In this study, we
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Figure 1 Computed tomography showed a well-demarcated enhancing tu-
mor 4.0 cm in diameter in the third portion of the duodenum (white arrow).

Figure 2 An endophytic gastrointestinal stromal tumor of the third portion
of the duodenum (white arrow).

report a case of GIST involving the third portion of the
duodenum successfully treated by wedge resection. This
surgical technique is ideal when GIST does not involve
the ampulla and has not been previously described for
the management of this malignancy.

CASE REPORT

A 65-year old woman presenting with abdominal pain
was referred to our hospital. Her medical and family his-
tory was unremarkable. She had no history of previous
abdominal surgery. On physical examination, mild ten-
derness was complained of in the right upper quadrant
area. Abdominal computed tomography (CT) showed a
well-demarcated and enhanced tumor in the third por-
tion of the duodenum, measuring approximately 3.0 cm
in diameter. The mass appeared to compress the uncinate
portion of the pancreas (Figure 1). From these radio-
graphic findings, we diagnosed a submucosal tumor of
the duodenum. She underwent an esophagogastroduo-
denoscopy, which revealed a submucosal tumor at the
second and third portion of the duodenum. A biopsy
obtained was reported as GIST. There was no evidence
of metastases to her liver or lung. At laparotomy, a 3.0
cm sized solid mass was identified arising from the pan-
creatic border of the third portion of the duodenum
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Figure 3 Local limited wedge resection was subsequently performed with
clear margins. Surrounding bowel can be seen to be healthy, allowing for a
primary anastomosis.

Figure 4 Wedge resection with primary closure.

(Figure 2). No evidence of local invasion of the pancreas
or of distant metastases was found and the duodenal wall
was carefully dissected from the inferior border of the
pancreas. Considering that the pancreas and major papilla
were not involved, a partial resection was performed,
with a 1 cm disease-free margin (Figures 3 and 4). Opera-
tive time was 125 minutes and estimated blood loss was
50 mL. Histological examination revealed that the tumor
was composed of spindle cells with a mitotic count < 5
mitoses/50 high power fields (Figure 5A and B). Immu-
nohistochemical study revealed positive staining for CD
117 (c-kit) and S-100 (Figure 5C-E). Based on the above
findings, the tumor was finally diagnosed as a GIST with
low-grade malignancy originating from the duodenum. A
molecular genetic analysis for KIT protein mutation was
not performed because of its unavailability at our insti-
tute. The patient was doing very well with no evidence of
disease recurrence when she was last seen, 4 mo after her
operation.

DISCUSSION

GISTs are believed to originate from the interstitial
cells of Cajal, which are intestinal pacemaker cells or

mesenchymal stem cells”. A typical feature of virtually
all GISTs is a positivity at immunohistochemistry for

December 27,2013 | Volume 5 | Issue 12 |
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Figure 5 Histology. A: Submucosal tumor tissue is located (hematoxylin-eosin stain, original magpnification, x 5); B: Spindle tumor tissue is composed of cells (he-
matoxylin-eosin stain, original magnification, x 10); C: Tumor tissue widely seen moderately strong staining of CD117 (CD117, original magnification, x 20); D: Tumor
tissue widely seen SMA staining (SMA, original magnification, x 5); E: Tumor tissue, common, poor, S-100 staining is observed (S-100, original magnification, x 20).

the KIT protein (CD117), a transmembrane receptor
linked to an intracytoplasmic tyrosine kinase'™. Duodenal
GISTs are mainly located in the second portion of the
duodenum. The tumors are frequently located in close
relationship to the ampulla of Vater, this determining
surgical treatment strategy. In the case presented here, the
tumor was located 3 cm distal of the papilla. Most duo-
denal GISTs present with GI bleeding, usually associated
with melena and occasionally with massive acute bleed-
ing"”. Other symptoms like abdominal pain, eatly satiety,
bloating or obstructive jaundice due to involvement of
the papilla of Vater were present in our patient. Diagno-
sis can be made with upper gastrointestinal endoscopy' .
The tumor is usually exophytic and appears as a submu-
cosal swelling. Sometimes it presents only as an endo-
phytic tumor, as in our case. The biopsy should be deep
but may not always be diagnostic. Endoscopic ultrasound
can help in delineating the submucosal tumor. Alternative
diagnostic means include CT, magnetic resonance imag-
ing (MRI), barium study or ultrasonography'". However,
CT and MRI seem to be the best imaging modalities for
assessment of the primary lesion and detection of metas-
tases''”, although CT scans are not always helpful in spec-
ifying the origin of the mass. In several cases reported in
the literature, the mass was misdiagnosed as arising from
the head of the pancreas'”.

There is currently uniform agreement that the surgi-
cal treatment of choice for GISTs is resection of the
tumor with clear surgical margins, including adjacent
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organs as necessary' . As local and regional lymph node
involvement is infrequent in GIST, routine lymph node
dissection is not advocated""**" and limited resection is
frequently performed. The surgical choice depends not
only on the size of the tumor, but also on the location
in the duodenal wall and the relationship to the ampulla
of Vater">'*"", Patients with duodenal GISTs close to
the papilla of Vater should be treated by pancreatoduo-
denectomy. Various techniques of limited resection for
duodenal GISTs have been advocated, depending on the
site and the size of the tumors. Wedge resection with
primary closure can be performed for small lesions if
the resulting lumen is adequate and the ampulla can be
preserved™'”. Segmental duodenectomy with side-to-end
or end-to-end duodenojejunostomy can be performed
for larger tumors located at the third and fourth portion
of the duodenum"”. Partial duodenectomy with Roux-
en-Y duodenojejunostomy can be performed for larger
tumors involving the antimesenteric border of the sec-
ond and third portion of the duodenum!”. Although a
limited operation procedure, such as wedge or segmental
resection, is relatively simple to perform, there is a risk
of subsequent anastomotic leakage or stenosis develop-
ment, as well as later tumor recurrence in patients treated
by limited operation. By contrast, pancreatoduodenec-
tomy as a treatment for duodenal GISTs can provide a
wider surgical margin but may be associated with exces-
sive morbidity, especially in patients with a tumor of
low-grade malignancy[zol. It is not clear what the optimal
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Table 1 Risk of aggressive behavior in gastrointestinal stromal

tumors

Risk Size (cm) Mitotic count
(mitoses per 50 high powered fields)

Very low risk <2 <5
Low risk 2-5 <5
Intermediate risk <5 6-10

5-10 <5
High risk >5 >5

>10 Any mitotic rate

Any size >10

[22]

Adapted from Fletcher et al

surgical margin should be, but a negative one is essen-
tial to prevent local recurrence of the tumor. No lymph
node dissection is required because they are very unlikely
to be involved"**". The outcome depends on the patho-
logical features of the tumor and the completeness of
surgical resection. Local recurtence is higher in tumors
not completely removed or with a positive microscopic
margin. In our patient, no suspicious peritumoral lymph
nodes were present. Therefore, in order to minimize
operative morbidity, we did not perform a formal lymph
node dissection.

Fletcher ef a/*” established a risk stratification based
upon tumor diameter and mitotic activity (Table 1),
The tumor presented in this case belongs to the category
determined by size between 2-5 cm and a mitotic count
< 5/50 high power fields, which is classified as “low
risk”. As we performed a wedge resection of the GIST,
this indicates a good prognosis for our patient.

Imatinib (Gleevec, Novartis, Basel, Switzetland) is the
treatment for locally advanced or metastatic GIST. Ima-
tinib is a signal transduction inhibitor and in particular
inhibits the binding of adenosine triphosphate to tyro-
sine kinase that includes PDGFRA and the c-Kit recep-
tor expressed in GISTs™. Recently sunitinib malate, an
oral receptor tyrosine kinase inhibitor, was approved for
the treatment of GISTs after progression or intolerance
to imatinib mesylate. Sunitinib inhibits platelet-derived
growth factor receptors and vascular endothelial growth
factor receptors, which play key roles in tumor angiogen-
esis and tumor cell proliferatioan4J. As our patient was
classified as “low risk”, we did not initiate an adjuvant
treatment with imatinib.

In summary, we report a case of a duodenal GIST
located 3 cm distal of the ampulla of Vater success-
fully treated by a wedge resection. Wedge resection
with primary closure is a surgical procedure that can be
used to treat low malignant potential neoplasms of the
duodenum and avoid extensive surgery, with significant
morbidity and possible mortality, such as pancreatoduo-
denectomy.

COMMENTS

Case characteristics
A 65 year old woman was admitted to hospital with abdominal pain.

(4 9

T
JBaishideng®

WIJGS | www.wjgnet.com

335

Acar F et a/. GIST treated by wedge resection

Clinical diagnosis

Gastroduodenal endoscopy revealed the presence of a submucosal tumor in
the third portion of the duodenum and biopsy revealed tumor cells stained posi-
tive for c-kit.

Imaging diagnosis

Abdominal computed tomography showed a well-demarcated and enhanced
tumor in the third portion of the duodenum, measuring approximately 3.0 cm in
diameter.

Treatment

The patient underwent an esophagogastroduodenoscopy which revealed a
submucosal tumor at the second and third portion of the duodenum.

Related reports

There is currently uniform agreement that the surgical treatment of choice for
gastrointestinal stromal tumors is resection of the tumor with clear surgical mar-
gins, including adjacent organs as necessary.

Experiences and lessons

Wedge resection with primary closure is a surgical procedure that can be used
to treat low malignant potential neoplasms of the duodenum and avoid exten-
sive surgery with significant morbidity and possible mortality such as pancreato-
duodenectomy.

Peer review

The manuscript is in general a nice case report but the discussion of the article
needs polished.
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Abstract

Bariatric surgeries have been used in an effort to cur-
tail the obesity epidemic. The type of surgery used has
changed over time, with sleeve gastrectomies being
one of the preferred options. This has been associated
with some complications, including staple line leaks.
We report a 43-year old female who had undergone a
laparoscopic sleeve gastrectomy that was complicated
by a proximal gastric pouch leak at the gastroesopha-
geal junction. We used self-expandable stents (SEMS)
in the management of the leak. Seven weeks after the
insertion of the initial SEMS, the patient presented with
a massive gastrointestinal bleed that could not be local-
ized due to profuse bleeding. The patient underwent
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a computerized tomography angiogram and then an
angiogram that could not localize the site of the bleed.
An emergency laparotomy was performed and identified
the source of bleeding to be an aortoesophageal fistula.
A graft of the diseased area was attempted but the
patient unfortunately did not survive the procedure. An
aortoesophageal fistula after an esophageal SEMS inser-
tion for a benign disease has rarely been reported and
only in cases where there was a thoracic neoplasm, tho-
racic aortic aneurism, endovascular stent repair, foreign
body or esophageal surgery. To our knowledge, this is
the first case that reports an aortoesophageal fistula
as a result of a SEMS for the management of a gastric
pouch leak after a laparoscopic sleeve gastrectomy.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Stents; Esophagus; Leak; Surgery; Compli-
cation; Aortoesophageal fistula; Endoscopy; Bariatric
surgery; Sleeve gastrectomy

Core tip: One modality for managing staple line leaks
after laparoscopic sleeve gastrectomies depends on
a non-surgical approach, including elimination of oral
intake, parenteral nutrition, use of broad spectrum an-
timicrobial therapy, drainage procedures and the use
of esophageal self-expandable metal stents for sealing
these leaks and the induction of tissue hyperplasia that
would close these defects. Although this seems as a
less invasive procedure when compared to a repeated
surgical procedure and there is a body of evidence in
the literature that supports such an approach, it is not
void of complications. Here we report a fatal aorto-
esophageal fistula as a complication.

Almadi MS, Bamihriz F, Aljebreen AM. Fatal aortoesophageal
fistula bleeding after stenting for a leak post sleeve gastrectomy.
World J Gastrointest Surg 2013; 5(12): 337-340 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v5/i12/337.htm

December 27,2013 | Volume 5 | Issue 12 |



Almadi MA et a/. Aortoesophageal fistula after SEMS insertion

DOI: http://dx.doi.org/10.4240/wjgs.v5.112.337

INTRODUCTION

Obesity has become a major public health challenge, as-
sociated with a significant morbidity, mortality as well as
decreased quality of life. Bariatric surgeries have been
used as a modality to treat obesity, preferably after a mul-
tidisciplinary assessment. Although such an intervention
has been proven to be effective in decreasing the excess
weight of patients, it is associated with some complica-
tions of which surgical leaks are one of the most unfa-
vorable with a considerable morbidity and mortality'".
The management of staple line leaks post sleeve gastrec-
tomy has evolved from surgical reinterventions to a less
invasive approach with elimination of oral intake, par-
enteral nutrition, broad spectrum antimicrobial therapy,
as well as percutaneous drainage procedures'!. More
recently, the use of esophageal self-expandable metal
stents (SEMS) or self-expandable plastic stents (SEPS)"”
as method of occluding these leaks has become a more
acceptable form of management.

We present an unusual case where a SEMS resulted
in a massive gastrointestinal bleed secondary to an aorto-
esophageal fistula.

CASE REPORT

A 43-year old female was referred to our institution after
the development of a proximal gastric pouch staple line
leak at the gastroesophageal junction three weeks after
a laparoscopic sleeve gastrectomy, which was confirmed
by a contrast swallow study. The patient was started on
broad-spectrum antibiotics and a percutaneous drainage
tube was inserted to treat a subdiaphragmatic fluid collec-
tion seen on computer tomography (CT). An esophago-
gastroduodenoscopy (EGD) showed an opening at the
area of the staple line at the gastroesophageal junction
(Figure 1A). As one of the preferable modalities to treat
staple line leaks post sleeve gastrectomy, a 12 cm fully
covered SEMS was inserted (Figure 1B). The patient
presented with nausea and vomiting three weeks later. An
EGD found the distal end of the SEMS to be narrowed
at the antrum angulation, it was removed and a second 15
cm partially covered SEMS was inserted as the staple line
leak was still present. Four weeks later, the patient pre-
sented with hematemesis, hypotension and tachycardia.
She was resuscitated and an EGD showed blood in the
stomach but the source of bleeding could not be identi-
fied. The patient underwent a CT angiogram (Figure 2)
and then an angiogram (Figure 3), but no clear source
was found apart from doubtful areas along the left gastric
(Figure 4) and gastroduodenal arteries that were coiled,
but the patient continued to bleed.

An emergency laparotomy was performed. Dur-
ing exploration, the gastric pouch was opened distally
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Figure 1 Endoscopic image. A: An opening at the area of the staple line near
the gastroesophageal junction; B: A 12 cm fully covered self-expandable metal
stent was inserted in the esophagus and overlapped the staple line leak.

e

b N

Figure 2 A fluoroscopic image demonstrating the deployed stent in the
esophagus with its distal end extending into the stomach remnant.

and the stent was removed but the patient continued to
bleed proximally, necessitating opening the gastric pouch
completely up to the level of gastroesophageal junction
where the source of the fresh blood was identified. A
small pinpoint hole at the base of a small ulcer in the
distal esophagus was bleeding profusely. The diagnosis of
an aortoesophageal fistula was made and was confirmed
by a left thoracoabdominal incisional approach by a car-
diovascular surgeon. A short segment of tense fibrosis
between the distal esophagus and aorta with a 2-3 mm
opening communicating between them was seen. A graft
of the diseased area was attempted but the patient unfor-
tunately did not survive the procedure.

December 27,2013 | Volume 5 | Issue 12 |



Figure 3 A reconstructed sagittal image of the computed tomography
scan demonstrating the proximal aspect of the metal stent in very close
proximity to the wall of the descending aorta but there was no evidence of
active bleeding.

Figure 4 An angiogram of the celiac hepatic and left gastric arteries did
not show active bleeding.

DISCUSSION

In two systematic reviews, the incidence of leaks after
laparoscopic sleeve gastrectomy was found to be 2.2
to 2.4%™ and the leaks are usually in the proximal third
of the stomach near the gastroesophageal junction in
85%-89%"" of cases, with an associated mortality rate
of 6%-14.7%". The use of enteric SEMSs has evolved
from the management of malignant diseases to benign
strictures as well as leaks. A systematic review incorporat-
ing 25 studies with a total of 267 patients demonstrated a
success rate of 85% with the use of SEMSs for the man-
agement of enteric leaks with no difference in the rate of
clinical success between the type of SEMS used, whether
partially or fully-covered SEMS or SEPS (P = 0.97)". In
these studies, the patient population included cases who
had esophageal anastomotic leaks or a benign rupture of
the esophagus. A second meta-analysis for patients who
exclusively had leaks post bariatric surgery and were man-
aged by SEMSs found a success rate of 87.8% (95%CI:
79.4%-94.2%)".

An aortoesophageal fistula”" is a rarely reported
complication of esophageal SEMS and the majority of
reported cases are secondary to thoracic aortic aneurisms,
endovascular stent repairs, thoracic neoplasms, foreign
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bodies, radiofrequency ablation for atrial fibrillation or
esophageal surgery. An aortoesophageal fistula after an
esophageal SEMS insertion for an esophageal benign
disease has rarely been reported and only in cases where
there was an esophageal stricture”™”. More recently, the
management of aortoenteric fistulas has been via thoracic
endovascular aortic repair to control bleeding in the acute
setting, either as a stand alone procedure or combined
with a more definite management in an elective setting'"".
Other management strategies include endovascular aortic
repair and subtotal esophageal resection followed by gas-
troesophageal reconstruction or open thoracic surgeryl“].
The advantage of the former approach compared to the
stand alone endovascular aortic repair is that, although it
controls bleeding acutely, there is a higher probability of
graft infection and mediastinitis given that the esopha-
geal defect is not corrected"”. Even when a diagnosis of
an aortoesophageal fistula is reached, the morbidity and
mortality is high, reaching up to 40%",

In a case series of 52 patients who required SEMSs
for enteric leaks, there was a report of a death from se-
vere hemorrhage after the insertion of a fully covered
SEMS; the patient refused any intervention and thus the
cause of the bleeding was unknown®. Also, there was a
report of 4 deaths in a series of patients who had stents
inserted for leaks after various bariatric surgeries but
none were related to the stents!.

Although the patient had adequate initial resuscitation
that permitted the performance of an EGD as well as
two radiological procedures, the diagnosis was not eas-
ily reached, an emergency surgery was required and even
after reaching a definite diagnosis, the patient did not sur-
vive the surgery.

This case demonstrates that although the success rate
with the use of SEMSs for the management of staple
line leaks after laparoscopic sleeve gastrectomies is high,
they still have potential complications and a high index
of suspicion is required in order to pursue timely man-
agement of such complications.

To our knowledge, this is the first case that reports
an aortoesophageal fistula as a result of a SEMS for the
management of a gastric pouch leak after a laparoscopic
sleeve gastrectomy.

COMMENTS

Case characteristics

This is a case of fatal aortoesophageal fistula bleeding after stenting for a leak
post sleeve gastrectomy.

Clinical diagnosis

This is the first case that reports an aortoesophageal fistula as a result of a self-
expandable stents (SEMS) for the management of a gastric pouch leak after a
laparoscopic sleeve gastrectomy.

Experiences and lessons

Although the success rate with the use of SEMSs for the management of staple
line leaks after laparoscopic sleeve gastrectomies is high, they still have poten-
tial complications and a high index of suspicion is required in order to pursue
timely management of such complications.

Peer review

The authors have reported an interesting case of sleeve gastrectomy com-
plication and an alarming finding on metal stent use for treatment of gastro-
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