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INTRODUCTION:  Post-traumatic  diaphragmatic  hernias  are  not  commonly  diagnosed  immediately  after
the initial  trauma.  There  is a greater  prevalence  of  left  hernias  due  to  the fragility  or  injury in diaphragm
muscle  and  the  lack  of  solid  and  fixed  structures  on  the  left side.
PRESENTATION  OF  CASE:  A male  patient,  30 years  old,  he  was  admitted  to  the  emergency  department
presenting  diffuse  abdominal  pain,  vomiting,  dyspnea,  pain  in  the  left  hemithorax  with  worsening  dur-
ing  forced  inspiration.  After  performing  X-ray  and  computed  tomography  (CT),  the  presence  of  organs
in  the  abdominal  cavity  outside  the  usual  position  was  evidenced  and  with  discrete  deviation.  Immedi-
ate  surgery  was  performed  with  posterolateral  thoracic  access  through  the sixth  left  intercostal  space
combined  with  left subcostal  access.  Initially,  it was  found  jejunum,  ileum  and  left  colonic  flexure  and
accessory  spleen  filling  the  hernial  sac.
DISCUSSION:  This report  is  the first case  to  report  two  accessory  spleens  in  manual  reduction  of  herniation

between  thoracic  and  abdominal  cavities  after trauma  and  percutaneous  perforation.  The  splenectomy
performed  in  both  organs  occurred  due  to  their advanced  ischemia  that  was due  to  reduced  vascularity.
CONCLUSION:  The  presence  of the reported  accessory  spleen  inside  the  thoracic  cavity  is only  a  possible
variation  within  the possibilities  in cases  of  diaphragmatic  hernias,  which  does  not  modify  the  surgical
procedure  in  a relevant  way.

© 2019  Published  by Elsevier  Ltd on  behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Post-traumatic diaphragmatic hernias (PTDH) are not com-
only diagnosed immediately after the initial trauma. Acute

ymptoms are uncommon, and they usually appear over time. It
appens because of the negative pressure in the thoracic cavity
hat increases the initial injury on the diaphragm and the volume
f visceral content in the thoracic cavity. This initial difficulty in the

iagnosis generates serious complications that can occur through

ndeterminate and variable time [1,2]. These complications can be
bstructive and ischemic complications. This problem is usually
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detected in adults due to the nature of the lesion. It facilitates the
differential diagnosis of congenital hernias such as Bochdalek and
Morgagni. These hernias are originated from flaws in the embryonic
closure of the diaphragmatic muscle [3].

There is a greater prevalence of left hernias due to the fragility
or injury in diaphragm muscle and the lack of solid and fixed struc-
tures on the left side. Both perforating and blunt trauma can cause
injury. However, there is a tendency of having greater caution in
cases of blunt trauma of high impact due to the kind of the trauma
(mainly traffic accidents) and the initial difficulty of diagnosing
diaphragmatic hernia [4,5]. The most common symptoms are dys-
pnea and chest pain as well as diffuse abdominal pain commonly
localized in the upper abdomen, stopping the evacuation in cases
more chronic or progressing to severe pain in situations of ischemia.
The clinic tends to mimic  haemothorax or pneumothorax and can

result in poor management of closed chest drainage if there is not a
careful anamnesis [6]. The conventional chest X-ray still holds the
diagnosis in most cases. Despite that in cases of occulted chronic
hernias, minimum size or right diaphragmatic hernias, the use of

n open access article under the CC BY license (http://creativecommons.org/licenses/
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Fig. 1. CT scan of the chest and abdomen showing voluminous left diaphragmatic
hernia.
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omputed tomography is the best solution for evidence of injury,
voiding further complications.

Computed tomography in 3D, scintigraphy, and magnetic res-
nance help to identify specific organs with more accuracy.
owever, they should not delay the conduct in cases of urgency
nd are not available at all health centers. In addition of all of these
actors, there are the presence of several abdominal visceral organs
hat may  be the contents of the hernial sac, depending on the loca-
ion of the trauma, such as spleen, splenic flexure, jejunum, ileum,
iver (right hernia) which can lead to various complications such
s pneumonia, enteric ischemia, twisting of the hilum (especially
pleen) and it’s perforation. Laceration of organs is mostly from
erforating cause [7]. This work has been reported in line with the
CARE criteria [8].

. Report

A 30 years old male patient, born and raised in the countryside
f Amazonas State, was admitted to the emergency department
n Manaus city. The distance between the emergency department
nd its location was 40 km.  He had constipation for two days, dif-
use abdominal pain, vomiting, dyspnea, pain in the left hemithorax
ith worsening during forced inspiration. He denied other clinical

omplaints and associated clinical comorbidities or the use of daily
edications. He just reported a prior emergency surgery from nine

ears ago due to a stab injury in his left flank. This first trauma
ccurred due to perforation by steel rebar at left thoracoabdomi-
al region, evolving with hemopneumothorax. Only chest drainage
as performed at the time, as there were no signs of abdomi-
al cavity injury or other complaints, according to the patient,
nd presented discharge with improvement five days later. He
id not present social and demographic data worth mentioning.
t the examination, the patient presented good general condi-

ion, lucid and oriented in time and space, pulmonary auscultation
ith reduction of vesicular murmur in the middle and basis of left
emithorax, with tympanic percussion, respiratory rate 15irpm.

Abdomen was globose, distended, diminished breath sounds,
ain to superficial and deep palpation diffusely, with higher inten-
ity in deep palpation in left hypochondrium, percussion without
lterations. After pain control with venous analgesia, chest X-ray
nd thorax/abdomen computed tomography were performed with
vidence of abdominal material filling the left thoracic cavity on
ts middle portion, elevation of gastric bulge height with a con-
ralateral deviation of the mediastinum and without evidence of
neumothorax or atelectasis. The tomography showed the hernia
ontent, with the presence of splenic flexure of the colon, stomach,
mentum, spleen and organs in the abdominal cavity outside the
sual position with discrete deviation (Fig. 1).

Immediate surgery was performed with posterolateral thoracic
ccess on the sixth intercostal space on the left side. It was  ini-
ially found jejunum and ileum filling the chest cavity, bowel with
dequate blood flow, good viability, no perforations or adhesions
n pleura (Figs. 2 and 3). Transverse colon was in a cavity with
rm adhesions in a gastrocolic ligament. Spleen was  free and had
nchanged vascularity, but it had two portions of similar splenic
issue with its vascularity with signs of ischemic suffering, which
ere characterized as accessory spleens by topography.

Lysis of adhesion herniary sac was realized and continued to
ecrease through the same thoracoabdominal wound. However, it
as unsuccessful after consecutive attempts because of the large

olume of the contents. It was chosen a concomitant left sub-
ostal laparotomy incision to reduce the bowel to obtain a total

uccess in reducing all hernia contents to the abdominal cavity
Figs. 4 and 5). Synthesis of diaphragm injury performed with

 polypropylene thread and single sutures in separate stitches.
inished positioning abdominal contents, secondary closed chest
Fig. 2. Hernia orifice in diaphragm.

drainage was performed in 8◦ left intercostal space and synthe-
sis by layers of surgical access incisions. After anesthetic recovery,
the patient remained stable with a vesical delay probe, blood pres-

◦
sure at 160 × 100 mmHg, temperature 36 C, heart rate of 80 beats
per minute and 20 breaths per minute maintained under analge-
sia with intravenous tramadol 100 mg/2 ml  and administered 1 g
of intravenous cephalothin. He evolved without complications with
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Fig. 3. Hernia orifice seen by thoracotomy.

t
s
p
o

Fig. 4. Enlargement of the hernia to reduce hernia content.

horacic tube withdrawal on the fifth postoperative day, stable vital

igns and with a mild oral diet. He was discharged on the sixth
ostoperative day, asymptomatic, with referral to general surgery
utpatient clinic and guidelines on surgical wound care.
Fig. 5. Complete reduction of the content by laparotomy with subcostal access to
the  left.

3. Discussion

Within the natural course of hernia, the presented case was
in chronic phase with association of intestinal obstruction and
ischemic symptoms. They are classic signs of progression in the
presence of a hidden lesion in the diaphragm. Because of the extent
of the injury, the symptoms themselves were not cleared. The pre-
sented case is the first to report two  accessory spleens in manual
reduction of herniation between thoracic and abdominal cavities
after trauma and percutaneous perforation.

In the literature, there is only one case accessory spleen in
Bochdalek Syndrome and other incidental findings in asymp-
tomatic diaphragmatic hernia unrelated to previous trauma [9,10].
The splenectomy performed in both organs occurred due to their
advanced ischemia due to reduced vascularity [11]. The splenec-
tomy was  not performed in the primary spleen because of the
proper flow in the splenic hilum and absence of parenchymal
lesions. Despite the successful exeresis, the immunological con-
sequences suggest being irrelevant to the evolution of the patient.
Thoracic and abdominal access is commonly discussed in the cur-
rent literature, but without a consensus about which technique
would be the best technique. They conclude that few studies are
adequately evaluating both techniques or when there is a need to
perform them simultaneously, whether by the extent of diaphrag-
matic wound or volume of abdominal contents into the chest cavity
[12].

In the reported case, the reason for using thoracotomy to
undergo laparotomy was  the initial difficulty in reducing the vis-
ceral organs to the original cavity. Using two  surgical approaches
was better because of control of the positioning of the organs and
intraoperative visualization. Some literature considers the use of

one incision the ideal due to the minor trauma caused by the
surgery and for the shorter hospitalization time [13]. However, it
is a factor that requires appropriate discussion. The use of thoraco-
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omy is more indicated in cases with a later diagnosis because of the
resence of adhesion between the loops and the pleura, while the
se of laparotomy is more related to the acute condition. Probably,

t happens due to the standard surgical exploration of abdominal
rauma.

Diaphragm closure can also be associated with fenestrated
olypropylene mesh to avoid relapses although this method of
epair is referred to be the best result of techniques for correc-
ion of abdominal wall hernias, not diaphragmatic lesions [14,15].
here are not any studies about frequency of relapse in these cases,
nly the use of simple raffia is more common nowadays. Postop-
rative complications are common, especially pneumonia, but the
ortality is low in most cases [16]. If there is presence of perfora-

ion in the gastrointestinal tract or hernia necrosis, the mortality
ncreases considerably, which implies always being extra cautious

hen having a suspicious diagnosis [17,7].

. Conclusions

The presence of the reported accessory spleen is only a pos-
ible variation within the possibilities in cases of diaphragmatic
ernias, which does not modify the surgical procedure in a rele-
ant way. Regarding the difficulty in reducing content only with
horacotomy, studies should be conducted to compare the possi-
le techniques, indications and complications. We  currently have
nly the consensus that thoracotomy is indicated when the her-
ia is late and laparotomy is most appropriate immediately after
rauma, due to intraoperative characteristics and their technical
ifficulties. The studies should formalize systematic care and easy
ccess to other professionals, especially to newly trained or resident
urgeons.
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