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Abstract

Background: Peptic ulcer perforation in the early post-cesarean period is rare but may result in maternal mortality.

Case presentation: Four cases of post-cesarean peptic ulcer perforation are presented. In all four patients,
presentations include peritoneal signs such as acute abdominal pain and progressive distention, hemodynamic
instability and intraperitoneal free fluid by ultrasound. Laparotomy and repair were done in all 4 cases. There were 2
maternal deaths. We also have reviewed English literature for the similar cases reported from 1940 to March 2019.

Conclusion: New onset tachycardia, abdominal pain and progressive distension after cesarean section without
congruent changes in hemoglobin should raise concerns for intra-abdominal emergencies including perforated
peptic ulcer. Early use of ultrasound should be considered to assist in diagnosis. Coordinated care by an
obstetrician and a general surgeon is necessary in presence of any unusual postoperative abdominal pain. Early
recognition of the disease is imperative to limit the surgical delay and to improve the outcomes.
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Background
Caesarean section is the most common obstetrical pro-
cedure worldwide. Post-cesarean section surgical emer-
gencies are rare [1]. Re-operation after cesarean section
is performed at 0.5-1.5% of cases, usually by abdominal
laparotomy [2]. Post cesarean gastrointestinal complica-
tions are extremely rare and mostly involve the large
bowel. Perforated peptic ulcer (PPU) following cesarean
section is rare and information regarding this diagnosis
is lacking [3]. In this case series, we provide four cases
that underwent early post cesarean section re-
laparotomy due to PPU and also, we reviewed English
literature for the similar cases reported from 1940 to
March 2019.

Data were extracted from local maternal mortality and
morbidity committee in the city of Tehran from March
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2015 to April 2018 among 608.000 deliveries. There was
no vaginal delivery complicated by peptic ulcer mean-
while. The clinical manifestations, the diagnostic and
therapeutic approaches, and the outcomes are detailed.
We have also performed a PubMed, Ovid Medline, and
google scholar literature search of English language arti-
cles from 1940 to March 2019 using keywords: “peptic
ulcer perforation” “gastric ulcer” “duodenal ulcer” and
“cesarean section” or” abdominal delivery”. Approval
from our institution’s review board and local ethics com-
mittee was obtained. Written consent was signed upon
admission by all patients included in this study to use
their information in research studies.

Case presentation

First case

A 35year old G2P1 (Gravida 2 Para 1) pregnant woman
was admitted to a university hospital in 38 weeks of ges-
tational age due to labor pain. An uneventful cesarean
section was performed due to the previous cesarean sec-
tion and there were no extensive adhesions. Due to
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patient’s request, she was discharged 24 h post operation
after physician examination, in normal general condition
and oral NSAID pain killers were prescribed. She was re-
admitted on the 3rd day postpartum for the left upper
quadrant abdominal pain, abdominal distension, and
tachycardia with pulse rate of 108 per minute. Addition-
ally, she endorsed nausea, vomiting, and constipation.
An emergent abdominal ultrasonography was performed
which revealed multiple gas-filled bowel loops and large
amount of free fluid in the abdominal cavity. Re-
laparotomy via Pfannenstiel incision was performed after
7h of admission and a 2 x2 cm perforation in anterior
stomach wall was demonstrated (Fig. 1). The perforated
area was repaired by general surgeon. She had an un-
eventful postoperative recovery and was discharged 7
days later.

Second case

A 30vyear old G3P1(Gravida 3 Paral) pregnant woman
had a scheduled cesarean section at term due to the pre-
vious cesarean section. In the morning of the second day
postpartum, she experienced a sudden onset severe ab-
dominal pain, chest pain and dyspnea. Her vital signs
were recorded as 105/min for pulse rate, 110/70 mmHg
for blood pressure and 18/min for the respiratory rate.
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02 saturation was normal with the Hb level of 10.5 g/dl.
The patient’s hemodynamics worsened (BP = 80/55, PR =
130/min) in the afternoon and abdominal pain and dys-
pnea was reduced. Bedside abdominal ultrasound was
requested and revealed massive intra peritoneal fluid.
Re-laparotomy after 3 h of admission via Pfannenstiel in-
cision was performed by the obstetrician with the prob-
able diagnosis of hemoperitoneum. A general surgeon
was attended after detectinggastric fluid and he explored
the abdomen via midline incision. Five liters of gastric
fluid was collected in abdominal cavity along with a duo-
denal perforation that completely repaired by general.
The patient was transferred to the intensive care unit
(ICU) and ultimately discharged 1 week later in stable
condition.

Third case

A 34year old G1 (gravidal) pregnant woman was admit-
ted with complaints of a headache, vertigo, and vomiting
in 36 weeks of gestational age. The blood pressure was
140/90 mmHg upon admission, and the urinalysis
showed 2+ proteinuria. However, on hospital day 1, the
patient was taken for the emergent cesarean section due
to preterm labor pain and fetal distress. Her blood pres-
sure rose to 150/95mmHg postoperatively and the

Fig. 1 A 2*2 centimeter perforation in anterior stomach wall resulting in peritonitis. The perforated area was being sutured
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loading dose of magnesium sulfate was prophylactically
administered. On postoperative night 2, she developed
worsening abdominal pain and distension, obstipation
and new onset hypotension (100/60 mmHg). An upright
abdominal x-ray was performed and demonstrated air-
fluid levels. A bedside ultrasound was performed and
showed massive intraperitoneal fluid. Re-laparotomy was
performed by obstetrician within 6 hours from the onset
of pain, with the probable diagnosis of hemoperitoneum.
General surgeon was consulted who explored the abdo-
men via midline incision and found a pre-pyloric ulcer
and repaired the perforation. The patient was transferred
to ICU but required mechanical ventilation due to de-
creased level of consciousness. Postoperatively, the pa-
tient developed high fever despite broad-spectrum
antibiotics. Blood cultures were positive for E. coli. The
patient subsequently developed acute respiratory distress
syndrome complicated by pneumothoraces requiring bi-
lateral tube thoracostomy. She died on post-operative
day 8. Based on autopsy results, the cause of death was
reported as disseminated abdominal infection.

Fourth case

A 32year old G2P1 (gravida 2 paral) pregnant woman
was admitted for a scheduled cesarean section at term
due to the previous cesarean section. An uneventful
cesarean section was performed. In ten hours post-
operation, patient developed sudden abdominal pain,
distension and tachycardia. She had bowel function but
worsening abdominal distension prompted further clin-
ical evaluation. Within two hours, the patient became
cyanotic and clinical presentations of the cold phase of
septic shock appeared. A bedside ultrasound was per-
formed, demonstrating a large amount of intra-
peritoneal free fluid. Re-laparotomy was performed rap-
idly by the obstetrician via Pfannenstiel incision when
gastric fluid and food particles were encountered within
the abdomen. A general surgeon was consulted, and ex-
plored the abdomen via midline incision, found a perfo-
rated duodenal ulcer and repaired the perforation. The
patient developed cardiac arrest during the operation
and subsequently died.

Discussion and conclusion

Perforated peptic ulcer (PPU) is a surgical emergency as-
sociated with short-term mortality in up to 30% of pa-
tients [4]. It accounts for one of the highest mortality
rates after emergency surgeries overall [5]. In a cohort
study of 2668 patients treated surgically for PPU, every
hour of surgical delay was associated with a 2. 4% de-
creased probability of 30-day survival. Therefore, it is
imperative to limit the surgical delay in any patient with
suspected PPU [6]. PPU represents a rare but potentially
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mortal diagnosis after the cesarean section, particularly
in the early postpartum period [7].

In one study 69.0% of patients diagnosed with PPU
had no previous history of treatment for peptic ulcer dis-
ease and 87.5% had reported medication history of non-
steroidal anti-inflammatory drug (NSAID) usage [8]. In
this case series, first case had a history of gastrointestinal
discomfort prior to pregnancy which could be due to a
peptic ulcer disease. It is imperative to ask about pa-
tients’ previous medical and medication history during
prenatal visits, prescribe antacids and/or H2 blockers in
case of gastroesophageal reflux and request Helicobacter
pylori test if indicated. However, in presence of clinical
signs and symptoms, the lack of a past medical history
should not delay the diagnosis.

There is a classic triad of acute onset abdominal pain,
tachycardia, and abdominal rigidity which is the hall-
mark of PPU. Tachycardia occurs due to the compensa-
tory reflex regarding to severe pain, systemic
inflammatory response from chemical peritonitis, and
fluid deficit either due to the poor intake, vomiting or
pyrexia [9].

In postpartum setting, acute abdominal pain of PPU
may be confused with usual post-operative discomfort
and may be subsided in patients who receive post
cesarean narcotic analgesics, and any tenderness may be
confused with local pain at the incision site [1]. How-
ever, new onset tachycardia and constant or increasing
abdominal pain with progressive distention should
prompt attention in post cesarean phase, since it may be
easily misdiagnosed with paralytic ileus, which is not un-
common postoperatively [10].

Here, we reported 4 patients who developed abdom-
inal pain in the early postpartum period between 10
hours to 3 days postpartum. All of them had acute ab-
dominal pain and progressive abdominal distension,
which was misdiagnosed as paralytic ileus in two. All
four patients experienced tachycardia without primary
changes in hemoglobin or blood pressure to prompt
concern for hemorrhage. Dyspnea prompted an errone-
ous diagnosis of the pulmonary embolism (PE) in second
case. Chest pain and dyspnea has been also reported in a
54 year old man as an unusual presentation of the perfo-
rated peptic ulcer [11].

It is believed that demonstration of free air on a plain
abdominal upright X-ray is highly indicative of a perfo-
rated viscus organ and there is no other imaging modal-
ity necessary to use [12], but pneumoperitoneum (PP)
after abdominal surgery represents a diagnostic chal-
lenge between normal PP following recent laparotomy
and abnormal PP secondary to postoperative complica-
tions, such as gastrointestinal perforation [13]. In the
postoperative setting, the radiological demonstration of
PP in itself should not play a critical role in the decision



Page 4 of 7

(2020) 20:110

Shirazi et al. BMC Surgery

sisa1uad0auo1lad ul uonesdse snd

3D0Ys d1 ‘eaudAyoe) ‘eipiedAyoel ‘eluliay10dAy
-das 01 anp xdd | | Ae@ juawanroidwi [edjulp +dd |
Awojolede| M (dd || pue z Aep -z AeQ (A|Buipiodoe pajessl pue ewapa eisdue|daaid
KISAI|9P URSJRSD -2 Jiedal duaseb ay) Jo abeyes| pardadsns  1e) sisaiuadosuoilad  Aleuoulnd yum pasoubelp) sssuiapusl Jo Bumes ayy
01 Joud ured 191e skep 2l0|dxa 01 anp Awoloiede|-ay (SiaAe| pue ueds PUE ‘UOISURISIP [eUlLIOPQE ‘eaudAydel Ul weibod01oIpIed 910z [17]
ouasebida jo AioisiH 7 yreaQg om1 ul ainsop Asewld) Awololede ]  punoseyn [eujwopqy  ‘eaudsAp ‘eipiedAydel ‘ewapl rdd | Aeg  [e19) bulnsse-UuoN 4N PE€  BMYSNIIN
UoISUISIp [eulwiopge
SISeledSY [eunsaiul  Yooys dndas anIssewl rdd 9 Ae@ ssaulspusy pue uled
ured osebida 01 anp [EUILIOPQE JO SWiSY Ul JudWaAoIdwl
uonesipaw  Awoosede) (pa1esoped [e21ulD INg a9y +dd g Aeg
01 9AIsUOdSalun  J9Ye SIN0Y  Sem UDeWOlS pue A1Aed [eauollad syl ueds punoselyn eaudsAp ‘elpledAyde) I9As) ‘UOISUISID 9107 [17]
SNoIARIg f Y1eag Ul 2I9M SUWIOM SLIEDSE 9Al) Auololeden [PUILIOPQR 9PIS Pag [eulOpge AAIssaIbold ~dd  Aeg N 4N 8l emysninN
9duajouwlos +dd g| Aeg
e1eP gP| 3y} Ul SISOIAO0YN3| 'UOISUISIP
(obeulelp |eulwiopge aAlssew ‘wnuedisod
ewloleway pue uted ouasebids jusniweiul »dd ¢ AeQ
ueaJRS3D) SaLAbINS dd oy ewOIeWaY
SAIINDSUOD Kep ayi 1e JO uonendeAs eaibins »dd || Aeq Aoueubaid ps 9107 [07]
OM] 0} anp ssas  pableydsig (24nsopp Arewiid) Awololede Kel-x |euiwiopqy ewioleway JeAna [esaieliq sdd 7 Aeq  Jo JaAl| A1) 21NdY 4+ MpE €€ eweAnlep
(uoneisopad
SN2SIA 3(qIssod) 1S UOISIDUL WO
obieydsip ysiusalb pue 1oAdy »dd ¢ AeQ
3|yoid uonenbeod
pue ‘uonduNy [eUAL ‘seb pooq
|ela1e JO JUawWabuelsp ‘ainssald pooq
SU} Ul ||B} PUB UOIRIUSLOSIP [RIUSW
uolssiuipe +dd ¢ Ae@ (ueds [eujuwIopge Ul UOISNYS Aoueubaid uimy
210J9q SAep g 9duls (ynsas annebau) |eanaid pue ‘saxdse ‘Butusydiyy dooy) e ul eisdweda
Hojwodsip dsebid3  Awolosede) s|sa1uad0auUolIad Ag  UOISURISIP [eulwopge aAissew dd | Aeg Jo Bumsas
"UOISSIWPE 21042q 191e skep (yo1ed [eruswo  pamoyjoy Aydesbouwol uolssiwpe 91 Ul uononpul €10z [61]
399M | 10} Bunwop ¥ yiesQg pue ainsop Alewd) Awololede] paindwo)  310j2q SAep g 3dUls LoJuIodsIp diisebids 01 asuodsal oN MZE 77 euuebuey
SEINeEIRTIaN
Ul UonI3s
UR2IRSSD Bupiwona piny snoljig pue ‘eixalAd
1a1e abeuleIp $s315E [PUILIOPGER "UOISUISIP [eUlLIOPge dAIssalb0id
aAlsod SY9OM G| -eaul 0} Aulololedel-ay (ydled [eIuSWIO ueds punoselyn sdd | |- Keq@ suted [euiwopge 010z
sem Aesse LojAd H  pabieydsig pue ainsop Alewd) Awololede] JIA[Rd-oulwopqy pue eixalAd ‘sjo03s asoo| :dd € Aee@  Joge| pa1dNASAO wia) Yad [81]3Ins
e1ep ge| ay1 Ul SISOIAO0YNI| ‘PUNOS
[9MOQ JUSSCE ‘SSaUISPUS) [euluIop
-ge asnyip ‘elpiedAyoe] +dd g|-g Ae@ SIse1ss|oyd
SEINIE) KI9N0D3) |9A9] UIgo|boway paseasd J11315q0
191Je eIsabjeue 1oy [Ny ul sisdas BulobUO pue ‘UoISUISIP -9p ‘BUIWOA punolb 99400 ‘uoisualslp  pue eisdwiejdaaid
Aep e sawin € ySN  wnuedisod  [euiliopge ‘a)s Uoisidul Wolj 3es| snol|l aAIssa1bold pue uled jeujuiopge asny Jo Bumas ayy
[RIO PIOJ9ISODINOD YoM / 01 anp Awololede|-ay (Yoied [eauswo Ael-x  -ip rdd g-9 sAe@ a5 uoIsPUl 3y WoJy Ul ueibodoiolpied 6002 [01]
|preusIuy  pabieydsig pue ainsop Arewud) Awololede ] 1S9Yd pue [eullOpPgY pa10uU sem BUIZOO SNoIas i, dd G Aeg €19} bunsse-uoN MGE 6 9siuabuly
e1ep JUBAJ|DI IO
10128} Bulsodsipaid U095 UeaJesad  AIdAIIDp abe 1eak
9)q1ssOd SOW02INO K19bIns Jo adA| |oo1 dsoubelig swoldwiAs 1 subis 10J UOSEDY 1B YO  [eUIDIB Joyiny

2IN3eJdY| YsI|bu3 Ul uonD3s uealesad Jaye uolneopad 1o dndad JO sased panodal § IN0Ge UOIIeULIOJUl PIZUSUWWNS | djqel



Page 5 of 7

(2020) 20:110

Shirazi et al. BMC Surgery

wnUed-150d ddy ‘9be Jeuoneisab yo,

KI9A0D3)
[Ny ul
Adodsolede) Adodsolede| dnsoubelq SSOUISPUD]L
191J8 399M | Aydesbowoy  dusebids ‘Buiiwon punoib 99yod pue uonejuasaid 810C
pableydsiq Awojolede pamndwod  uled |eujwopge Jaddn 1dniqy ©dd  Aeg yoaalg MyE w7 [€] una
PWIOUIDIEDOUSPE D1ISeD ylim pasou
Aoueubaid -Bejp sem juaned ayy 9ouls ‘Awoisoun(sf  sisyiew Jouwn| Aydel
JO SYUOWi ¢ 158 -onseb pue AwoidsuspeydwA| -bowoy pandwod
9y} J9A0 $50] 1yblam sisoubelp ‘Awoidansed [eisip |edipel |eDeJOY) -OulW sisoyuad0auolad ul pinyg wusjnind
pue BunIuoA [eriul ay3 ‘Awololede| 1uabISWD IS SHIIM -opqy Aydeibouos paUIRIS-3]Iq ‘BIPJEDAUDE] ‘JoAS) 'SN1ELS
|elpueidisod ‘ured  Jsye yiuow 7 A12bIns anmuye (1S d1iseb syl Jo  -eayn diARd-oulwopqy  2dueullopad Jood ‘uoisuisip pue ujed 9107 [81]
o1asebids Jo A1oisiH 9 yeag Asdoig pue ainsopp Arewd) Awojoleden SIS91UDD02UOLIRY  [euluwiopge pazijessuab 1dnige »dd 7 Aeq asdejoid piod wia] 6¢ WUIPJIA
e1ep JUBAJ|DI IO
10128} Bulsodsipaid U095 UeaJesad  AIdAIIDp abe 1eak
9)q1ssOd SOW02INO K19bIns Jo adA| |oo1 dsoubelig swoldwiAs 1 subis 10J UOSEDY 1B YO  [eUIDIB Joyiny

(panuIu0y) 21N1RIM| Ysi|bug Ul UoRDas Uealesad Jaye uopeiopad J2ojn dndad Jo sased panodal g IN0ge UORRWION] PazZIRWWNG | ajqel



Shirazi et al. BMC Surgery (2020) 20:110

whether exploration is indicated [14]. Grassi et al. found
ultrasound (US) useful in PPU as it could identify the in-
direct findings of the perforation, such as the decreased
peristalsis and the presence of free fluid between intes-
tinal loops [15]. With the high index of suspicion, com-
puted tomography after swallowing oral water-soluble
contrast could be a good diagnostic tool for detecting
PPU. An abdominal CT scan has additional value in rul-
ing out other differential diagnoses such as abdominal
aortic aneurysm or acute pancreatitis [12]. In this case
report bedside US was performed in all four cases, and
massive intraperitoneal fluid was reported as a common
finding. In presence of free fluid in the abdominal ultra-
sound scan, comparing pre and post operational quan-
tities of Hb level is important to estimate any blood loss,
and may help in differentiating between hemoperito-
neum and ascites. In case of ascites, as happened in our
four cases, Hb level increases due to hemoconcentration.
US has the advantages of being performed at bedside, in-
creased patient tolerability and convenience, cost-
effectiveness and absence of radiation exposure.

While laboratory data are not diagnostic for PPU, they
are helpful for ruling out differential diagnoses such as
acute pancreatitis [12]. Acute pancreatitis is highly suspi-
cious when an acute onset epigastric pain is accompanied
by an elevated level of serum lipase or amylase equal or
greater than three times the upper limit of normal [16].

There are strong evidences for an association of co-
morbidity and use of NSAIDs with mortality following
PPU [17]. cesarean section could be accounted as a co-
morbidity, due to extensive perioperative hemodynamic
changes and increased stress, hence alongside with regu-
lar postoperative NSAID prescription it may result in
mortality in a patient with PPU. It is highly recom-
mended to administer antacids and H2 blockers 30 min
pre-operation and avoid long perioperative NPO period
in all cesarean sections. Authors avoid NSAIDs in pa-
tients with history of gastrointestinal problems during
pregnancy and consider acetaminophen and celecoxib as
first line non-narcotic post-cesarean pain killers for
them. Actually, we did not administer PPI post section,
maybe because for low dose and short time NSAID pre-
scription; but it may be advisable to prescribe PPI post
section for moderate and high risk patients.

In case of post-cesarean acute abdominal pain, a high
index of suspicion by the obstetrician coupled with coor-
dinated care by a general surgeon is necessary. Early
diagnosis and prompt resuscitation and antibiotic ther-
apy improve the outcomes of patients diagnosed with
peptic ulcers perforation [12].

In our search in English literature, we identified and
reviewed 8 reported cases of peptic ulcer perforation after
the cesarean section, summarized in Table 1. The most
common clinical signs and symptom were progressive
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abdominal distension, abdominal pain and tenderness,
tachycardia and fever. Two patients were diagnosed with
preeclampsia [10, 19] and one with eclampsia [20]. Signs
and symptoms of peptic ulcer in these cases were primar-
ily attributed to preeclampsia features.

Peritoneocentesis was performed in three cases [19-
21] and was diagnostic in two [19, 21], resulting in lapar-
otomy. Peritoneocentesis may be a practical tool to rule
out hemoperitoneum. Finding intra-abdominal free fluid
by ultrasound and ruling out the presence of blood can
help the clinician to monitor the abdominal pain cases
more cautiously.

Computed tomography was performed following an
abrupt upper abdominal pain, coffee ground vomiting,
and epigastric tenderness in one case, which revealed
massive PP [3]. After a PPU was confirmed by laparos-
copy, curative laparotomy was promptly done, and the
patient survived without severe morbidity [3].

Across the review, 3 patients died in the first week
after laparotomy [19, 20] and 1 died 6 months later due
to gastric adenocarcinoma complications [21]. Addition-
ally, 3 patients had prolonged hospitalization courses
due to the secondary morbidity of PPU [10, 18, 22, 23].
Four patients required repeat exploration after initial
laparotomy for PPU; 3 for abscess washout and drainage
[10, 18, 19] and one for gastric adenocarcinoma staging
[21]. The possibility of significant morbidity and mortal-
ity shows a need for high index suspicion by the obste-
tricians. In our study, the reason of dead in case 3 might
be due to the leakage from previous perforation lead to
sepsis that would be managed and survived by relaparot-
omy. Whereas, the cause of mortality in case 4 was due
to delayed referral to the hospital and rapid worsening
of the condition that lead to irreversible phase of sepsis
that even relaparotomy could not save the patient’s life.

In conclusion, post cesarean PPU is a rare condition
which may result in catastrophic maternal death. New on-
set tachycardia, abdominal pain and distension without
congruent changes in hemoglobin should raise concerns
for intra-abdominal emergency including PPU. A high
index of suspicion by the obstetrician coupled with coor-
dinated care by a general surgeon is necessary. Adjunct
tools such as ultrasound and CT scan may contribute to a
timely diagnosis and reduce maternal mortality rate.
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