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Acute appendicitis can complicate 1 in 500 to 2000 pregnancies, and 

can adversely affect maternal and fetal outcomes when the diagnosis 

and management are delayed. We report the case of a 31 years old 

prime gravid patient with a gestational age presenting with an acute 

abdomen evoluating for five days in a non obstetrical hospital. The 

diagnosis of acute perforated appendicitis with acute intestinal 

occlusion was made. The patient was treated surgically with 

hemodynamic, respiratory and metabolic optimization. Fetal well-being 

was monitored intermittently using point of care fetal ultrasound, by 

measuring fetal heart rate (FHR) with M-mode on the fetal heart. The 

patient was transferred shortly after stabilization to a maternal care 

facility. This case reports highlights diagnostic challenges associated 

with acute appendicitis in pregnancy, perioperative management and 

monitoring options outside the obstetrical setting, and the importance 

of an early transfer to a maternal critical care department. 
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Introduction:- 
A non obstetric surgical condition can complicate 1 in 500 pregnancies (1). Acute appendicitis can complicate 1 in 

500 to 2000 pregnancies, and can adversely affect maternal and fetal outcomes when the diagnosis and management 

are delayed (2). We report the case of a 31 years old patient at 28 weeks gestational age presenting for an acute 

abdomen in a non obstetric hospital. The patient posed some perioperative challenges that we will discuss.  

 

Case Report 

We report the case of a 31 years old patient, prime gravid with a gestational age 28 weeks presenting for an acute 

abdomen. She was attending antenatal clinic and her pregnancy was uneventful. She had no significant past medical 

or surgical history. She complained 5 days before presentation of a sudden onset abdominal pain, with vomiting, 

fever, and 4 days before presentation she wasn’t passing gas or stool. The patient seeked medical attention twice but 

received antiemetics and analgesics, and presented to our center because of her worsening condition. 

 

On general examination she was ill-looking, fully conscious with an axillary temperature of 38.8°C and subtle 

jaundice. Her pulse was 140 bpm and blood pressure 120/70 mmHg, no signs of hypo perfusion. She had symmetric 

bilateral lower limb edema without any signs of right sided heart failure. Cardiac auscultation was normal. The 

patient was tachypneic at 40 cycles per minute and her thoracic ampliation was limited by the volume of her 

abdomen. She had an SpO2 at 91% on room air reaching 100% on high flow oxygen and lung auscultation was 

normal. Airway evaluation showed adequate mouth opening and thyromental distance, with a Cormack and Lehane 
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grade II. Her abdomen was distended, painful, with marked tympanism. Obstetric examination found a long closed 

posterior cervix with intact membranes. Obstetric ultrasound showed a live singleton intrauterine pregnancy.  

 

The patient had two peripheral venous catheters with ongoing fluid loading, nasogastric tube, foley catheter, high 

flow oxygen, and turned on her left side to 15°. The CT scan revealed an acute intestinal obstruction with 

appendicitis and abundant peritoneal effusion (Figure1). Her Natremia was at 133mmol/l, potassium 3.6mmol/l 

chlore 97 mmol/l and bicarbonate 15 mmol/l, she had normal renal function, total bilirubine was 36mg/l with 

conjugated bilirubine at 22 mg/l. Her C reactive protein was at 216.2 mg/l and her leucocyte count was at 16 x 

10^9/l. Hemoglobin was at 118 g/l and platelets 368000/mcl, and her coagulation tests were normal.  

 

The patient had a right jugular central venous line and right radial arterial line, fluid loading, piperacillin 

tazobactam, and betamethasone for fetal lung maturity, then taken to the operating room. She was placed in the 

semi-fowler’s position, with a left table tilt at 15°, and monitoring of ECG, invasive blood pressure and oxygen 

saturation. She was preoxygenated for 3 minutes on 100% FiO2 with a tight-fitting face mask, then we performed 

rapid sequence induction with fentanyl, ketamine, propofol, rocuronium and intubated using videolaryngoscopy the 

patient without any desaturation. Maintenance of anesthesia was conducted using isoflurane and drugs reinjection, 

and had a continuous fluids and electrolytes replacement. Ventilatory parameters were Vt 420ml RR 16cpm PEEP 

10cmH2O FiO2 50% with ETCO2 30% and Spo2 100%. Surgical exploration found a perforated and phlegmonous 

laterocaecal appendix with a purulent peritoneal effusion and false membranes (Figure 2). An appendicectomy was 

performed with intraperitoneal lavage with saline, then manual bowel decompression was performed with a 

nasogastric tube aspirating through the stomach. The surgery lasted two hours, and a drain was left in the recto-

uterine pouch. The patient remained stable and didn’t need vasopressors.  

 

The patient was then transferred to the intensive care department, she was positioned in a  semi-fowler’s position 

and left table tilt at 15°. Patient was warmed using a forced air warming system, and received acetaminophen and 

morphine for analgesia. Post operative arterial blood gas analysis found a ph at 7.36, pCO2 31mmHg, BE - 7.35, 

HCO3- 16.9 and PaO2 at 105mmHg at 30% FiO2, NAtremia at 139 and Kaliemia 3.4. Patient was extubated 

successfully with an Aldrete score at 10. The nasogastric tube was kept to maintain aspiration of gastric stasis fluid, 

with each loss compensated with normal saline and potassium loading. Incentive spirometry was instituted early 

with adequate analgesia. Because we lacked a cardiotocograph, we monitored fetal well being using the ultrasound, 

that showed fetal movements, and a fetal heart rate (FHR) at 135bpm using M mode on the fetal heart. A 

gynecological exam revealed a long posterior closed cervix, absent uterine contractions and a positive fetal cardiac 

activity. As the patient had stable hemodynamics (heart rate 85 vpm, BP 120/70 mmHg) and was breathing on room 

air with a RR at 22cpm and SpO2 at 98%, she was transferred to the maternity hospital for further management.  

 

Discussion:-  
A nonobstetric surgical condition can complicate 1 in 500 pregnancies (1), the most common causes include acute 

appendicitis (1/500-2000), acute cholecystitis (1/1600-10 000), bowel obstruction (1/1500-16 000), acute 

pancreatitis and abdominal trauma (2). Maternal appendicitis increases the risk of fetal loss (miscarriage, fetal death 

in utero, abortion) particularly when the infection is advanced, the risk being <1.5% in a non-perforated appendix 

versus 25 to 30% in a perforated appendix (2). An accurate and timely diagnosis is therefore very important to 

preserve maternal and fetal outcomes.  

 

In a swedish registry study of 778 cases, appendicitis was misdiagnosed in 23% of cases during the first trimester of 

pregnancy, and in 43% of cases in the last two trimesters (3). The diagnostic difficulties may be linked to many 

factors. Clinical features such as vomiting, nausea, constipation and abdominal distention can be present early in 

normal pregnancy and in abdominal emergencies, but persistent vomiting beyond 20 weeks of pregnancy should be 

considered pathologic and requires diagnostic work-up. The cephalad displacement of the appendix by the enlarged 

uterus may be misleading, and classical signs such as rebound tenderness and muscular guarding can be partially 

masked (2). The white blood cell count may reach 15,000/mm3 in normal pregnancy, which doesn’t make it very 

helpful. Finally, clinicians may be reluctant to prescribe radiating imaging studies. Ultrasound should be the first 

diagnostic test and it is very helpful in the first trimester, but its diagnostic accuracy depends on the experience of 

the provider. MRI has a sensitivity of 100% and specificity of 94%, if unavailable in a timely manner, CT has a 

sensitivity of 92% and specificity of 99% (2). In the reported case, the CT scan identified the presence of 

complicated appendicitis, but in a delayed fashion, as the patient was symptomatic for 5 days and presented with 
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maternal sepsis. The maternal benefit from an early and accurate diagnosis of acute appendicitis outwheighs the 

theoretical fetal risks of irradiation from a CT scan.  

 

The perioperative management of a pregnant patient with an acute abdomen can pose some clinical challenges. 

Among them, respiratory complications can arise because of a constellation of pregnancy, disease, and surgery 

related factors. Physiological respiratory modifications with pregnancy include a decreased functional residual 

capacity (FRC) by approximately 20% as the gravid uterus expands, with decreased oxygen reserve and the potential 

for airway closure (4). This is further aggravated by the acute intestinal occlusion and the resultant abdominal 

distention. Moreoever, the supine position and induction of anesthesia further promote the cephalic displacement of 

the diaphragm and decrease in FRC. The oxygen consumption increases to meet the mothers and fetus metabolic 

demands, which decreases apnea tolerance. Tracheal intubation can be complicated by weight gain and capillary 

engorgement of the upper airway. The distortion of gastric and pyloric anatomy and the incompetence of the lower 

esophageal sphincter, adding to the delayed gastric emptying secondary to the presence of an acute intestinal 

occlusion, put the patient at a significant risk of aspiration. Reflex postoperative diaphragmatic dysfunction, pain 

related voluntary restriction of respiratory movements, tissue trauma, decreased respiratory drive and airway 

protection secondary to anesthesia agents can contribute to postoperative pulmonary complications. In a study of 

postoperative pulmonary complications after laparotomy, an emergency surgery increased 6 times the risk of 

postoperative respiratory complications, and upper/lower incisions came with a 7 fold increase of risk (5).  

 

In our patient, some strategies were implemented to mitigate those risks. First, we maintained a semi-Fowler 

position as a 30° head up position significantly increases FRC in pregnant patients (6), and provided sufficient 

preoxygenation. Rapid sequence intubation was performed by an experienced provider due to the full-stomach status 

and potential difficulty to intubate. Ventilator settings are extrapolated from data on non-pregnant patients, and lung 

protective ventilation with low tidal volumes (6ml/kg ideal body weight) and plateau pressures not exceeding 

30cmH20 seem to be a reasonable approach. Recruitment manoeuvers early after induction and throughout the 

surgery may have been beneficial to overcome the rapidly occurring atelectasis, a study investigating recruitment 

maneuvers with positive end expiratory pressure in women undergoing general anesthesia for elective cesarean 

section showed they were safe and effective in improving lung compliance and both intraoperative and postoperative 

oxygenation (8). However, they were performed in healthy, euvolemic women, after fetal extraction. How 

recruitment maneuvers may affect placental circulation trough effects on maternal cardiac output and venous 

congestion isn’t elucidated. Determining the ideal positive end expiratory pressure in pregnant women is important 

to prevent the cycling opening and closing of the alveoli and atelectrauma. Because of the modifications we 

described above, there is a decrease in transpulmonary pressure in the later stages of pregnancy. Esophageal 

pressure may be used to titrate PEEP to ensure a positive transpulmonary pressure gradient at end expiration. In our 

patient, maintaining a PEEP at 10 cmH2O resulted in the best compliance, with satisfying gas exchange. Manual 

bowel decompression, was used to decrease intra abdominal pressure and improve post operative respiratory 

mechanics. Non invasive ventilation (NIV) use has been reported in pregnant patients, it should be instituted in an 

alert patient able to protect her airway, with a gastric tube to decompress the stomach and kept nil by mouth (7). We 

considered our patient at a high risk of aspiration for the reasons we mentioned earlier, therefore, we first 

encouraged the patient to perform forced inspirations before extubation, then we opted for incentive spirometry and 

adequate analgesia. This approach proved sufficient to wean the patient from oxygen shortly after surgery.   

 

The patient was also at risk of hemodynamic compromise. First, she had abdominal sepsis with a delayed diagnosis. 

Second, she presented to hypovolemia secondary to vomiting, third-spacing, and fever. Third, her venous return 

could be impeded by increased intra-abdominal pressure and inferior vena cava compression by the gravid uterus. 

Anesthesia induction, and periods of bacteremia during adhesiolysis are critical moments at risk for hypotension. 

Early antibiotics, adequate fluid resuscitation, patient positioning, monitoring, and goal-directed therapy and 

infection source controle are of paramount importance in the management of such patients. Vasopressors should be 

started early,  the risk of placental vasoconstriction should be weighted against the risk of hypo perfusion caused by 

systemic hypotension.  

 

Fetal monitoring was an issue, as the patient was emergently managed outside the obstetric setting. The American 

College of Obstetricians and Gynecologists recommend simultaneous fetal heart rate and contraction monitoring 

before after surgery to assess fetal well-being and the absence of contractions in viable fetuses. Intraoperative fetal 

monitoring may be appropriate in viable fetuses when physically possible, an obstetric surgeon is available, maternal 

consent for emergency cesarean delivery for fetal indications is obtained when possible, and the nature of the 
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planned surgery allows the safe interruption or alteration of the procedure to provide access to perform emergency 

delivery (9). Because we lacked a cardiotocograph, we relied on FHR monitoring using ultrasound. Fukuda et al. 

reported the intraoperative monitoring of FHR using a transesophageal echographs (TEE) probe attached to the 

mothers abdomen during a neurosurgery in a 34 years old women in her 16th week of gestation, with a favorable 

outcome (10). Singh et al. reported the use of point of care ultrasound for intermittent FHR monitoring using M 

mode during a laparoscopic appendectomy in a second trimester (18 weeks) pregnant patient : pre-induction, at the 

time of pneumoperitoneum and after completion of the surgery (11). Goyal et al reported the use of a TEE probe 

attached to the abdominal wall of a patient in 25 weeks of pregnancy during neurosurgery, the child was born with a 

low Apgar score at 1 min (12). FHR monitoring may allow for optimization of the maternal condition at critical 

phases of the perioperative management if the fetus shows sign of compromise, by adjusting maternal position, 

blood pressure, oxygenation, and acid-base status (4). A limitation to the use of ultrasound with an M-mode is the 

intermittent nature of the monitoring. Adding to that, it doesn’t indicate the presence of uterine contractions and it 

doesn’t evaluate FHR variability, which is present by 25 to 27 weeks gestation.  

 

Complicated appendicitis increases the risk of abortion and preterm delivery (2). Inhaled anesthetics decrease 

myometrial irritability and their use could be beneficial for abdominal procedures. The routine use of prophylactic 

tocolytics isn’t supported by the literature (4). Our patient didn’t present uterine contractions, although they could 

have been masked during her ICU stay because of the strong analgesia she was provided. The administration of 

tocolytic agents before patients stabilization could have been detrimental, given their possible maternal side effects, 

and they should be selected carefully : beta adrenergic receptor agonists could have exacerbated the hypokalemia 

and tachycardia, calcium entry-blocking agents could have been poorly tolerated because of hypotension. Our 

patient was transferred as soon as possible to a maternity hospital to allow for an adequate postoperative monitoring 

for preterm labor and fetal well-being, and to ensure a neonatal intensive care facility is close in the event of preterm 

delivery.  

 

Conclusion:- 
Acute appendicitis is the most common nonobstetrical surgical emergency. Its presentation can pose diagnostic 

difficulties and delay patients management. The management of an abdominal emergency in a pregnant patient can 

pose significant respiratory, hemodynamic and metabolic challenges. In the event of a serious maternal illness, fetal 

risks are of secondary importance. Point of care ultrasound may be used to monitor fetal well being outside the 

obstetrical setting, although it has many limitations. Patients should be transferred as soon as possible to a maternal 

care facility to optimize maternal and fetal outcomes. 

 

Figures: 
Figure 1:- CT scan showing air-fluid levels in distended intestines, and increased abdominal volume. 
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Figure 2:- Phlegmonous appendix. 

 
 

Figure 3:- Illustrative example of fetal heart rate measuring using M-Mode. 
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