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ABSTRACT 

Introduction: Perioperative bleeding in patients was a serious problem in the exploration of laparotomy, especially in 

severe thrombocytopenia patients. In addition, spontaneous bleeding often occurs in patients who have a platelet count of 

less than 10 to 20.109 cells. L-1 blood. When surgery must be performed on a patient with platelet counts < 50.109 cells L-

1, platelet concentrate was urgently needed to be transfused during induction of anesthesia. Benefits and risks of transfusion 

before surgery had to be done on a per-patient basis. The available data was very limited in informing perioperative 

management of patients with thrombocytopenia. However, there have been previous reports of surgery cases in 66-year-

old patients with a history of immune thrombocytopenia (ITP) and diagnosed with acute appendicitis related to 

disseminated intravascular coagulation (DIC), showing excellent postoperative hemostasis. Another one, a seven-year-old 

boy who has a severe refractory case of ITP with very low platelet counts was referred to urgent splenectomy performed 

without increase platelet counts before, and then the patient underwent plasma exchange (PE) after surgery. Those reports 

aimed to present 2 cases of laparotomy exploration in pediatric patients with severe thrombocytopenia. Case Report: The 

first laparotomy exploration was conducted on an 11-year-old boy who suffered acute perforated appendicitis. The patient 

obtained the general anesthesia with intubation. The second laparotomy exploration was conducted on a 1-month-old baby 

boy with a weight of 3400 grams who suffered bowel low-level obstruction suspect Hirschsprung disease. The patient also 

obtained general anesthesia with intubation. Discussion The general anesthesia with oral intubation was successfully 

afforded to both patients for the laparotomy exploration with the preoperative condition under severe thrombocytopenia 

with receiving platelet transfusion therapy before surgery. Complications of spontaneous bleeding at the time of intubation 

were not found, no bleeding-difficult-intubation during surgery, and no symptoms of spontaneous bleeding were found. 

Postoperatively, platelet levels gradually improved. Conclusion: Exploration of laparotomy in patients with severe 

thrombocytopenia can be carried out with the support of platelet transfusion and providing general anesthesia with oral 

intubation to patients. 
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ABSTRAK 

Pendahuluan: Perdarahan perioperatif pada pasien merupakan masalah serius dalam eksplorasi laparotomi, terutama pada 

pasien trombositopenia berat. Selain itu, sering terjadi perdarahan spontan pada pasien yang memiliki jumlah trombosit 

kurang dari 10 hingga 20.109 sel L-1. Padahal harus dilakukan pembedahan kepada penderita dengan jumlah trombosit di 

bawah 50.109 sel L-1, konsentrat platelet sangat dibutuhkan untuk ditransfusikan selama induksi anestesi. Manfaat dan 

risiko transfusi sebelum operasi harus dinilai per pasien. Data yang tersedia sangat terbatas dalam menginformasikan 

manajemen perioperatif pasien dengan trombositopenia. Namun, telah ada laporan kasus operasi sebelumnya pada pasien 

66 tahun dengan riwayat trombositopenia imun (ITP) dan didiagnosis dengan apendisitis akut terkait dengan koagulasi 

intravaskular diseminata (DIC), menunjukkan hemostasis pasca operasi yang sangat baik. Satu lagi, seorang anak laki-laki 

berusia tujuh tahun memiliki kasus ITP refrakter yang parah dengan jumlah trombosit yang sangat rendah dirujuk ke 

splenektomi segera yang dilakukan tanpa meningkatkan jumlah trombosit sebelumnya, dan kemudian pasien menjalani 

pertukaran plasma (PE) setelah operasi. Laporan tersebut bertujuan untuk menyajikan 2 kasus eksplorasi laparotomi pada 

pasien anak dengan trombositopenia berat. Laporan Kasus: Eksplorasi laparotomi pertama dilakukan pada anak laki-laki 

berusia 11 tahun yang menderita apendisitis perforasi akut. Pasien mendapatkan anestesi umum dengan intubasi. Eksplorasi 

laparotomi kedua dilakukan pada bayi laki-laki berusia 1 bulan dengan berat 3400 gram yang menderita obstruksi usus 

tingkat rendah yang diduga penyakit Hirschsprung. Pasien juga mendapatkan anestesi umum dengan intubasi. 

Pembahasan: Anestesi umum dengan intubasi oral berhasil diberikan kepada kedua pasien dengan trombositopenia berat 

pada operasi eksplorasi laparotomi. Terapi transfusi trombosit dilakukan sebelum operasi tanpa menunggu konfirmasi hasil 

https://e-journal.unair.ac.id/IJAR
https://doi.org/10.20473/ijar.V3I12021.10-16
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
mailto:arieutariani1955@gmail.com


   

 

11 

Available at https://e-journal.unair.ac.id/IJAR | DOI: 10.20473/ijar.V3I12021.10-16 

 

INDONESIAN JOURNAL OF ANESTHESIOLOGY AND REANIMATION 

Volume 3 (1), January 2021 : 10-16 

 

This work is licensed under a Creative Commons Attribution-ShareAlike 

4.0 International License 

kadar trombosit pasca transfusi. Tidak ditemukan komplikasi perdarahan spontan pada saat intubasi, tidak ditemukan 

perdarahan-sulit-intubasi selama pembedahan, dan tidak ditemukan gejala perdarahan spontan. Pasca operasi, kadar 

trombosit berangsur-angsur membaik.Pada kondisi kegawatdaruratan bedah anak, tidak perlu menunggu sampai kadar 

trombosit diatas 50.109 sel L-1 mengingat semakin lama ditunda tindakan operasi jg beresiko perburukan kondisi pasien. 

Namun pemberian transfusi platelet pra operasi tanpa konfirmasi hasil kadar trombosit pasca transfusi diperlukan untuk 

mengoptimalkan fungsi pembekuan darah pra operasi. Kesimpulan: Eksplorasi laparotomi pada pasien trombositopenia 

berat dapat dilakukan dengan dukungan transfusi platelet dan pemberian anestesi umum dengan intubasi oral kepada 

pasien. 

 

Kata Kunci: Trombositopenia; Pediatrik; Sepsis; Anesthesia 
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INTRODUCTION 

The normal thrombocyte counts in humans 

are usually between 150 to 450.109 cells.L-1 of 

blood. Thrombocytes are also known as 

platelets, which are blood cells for blood 

clotting responsibility. The vital role of 

platelets is to control the post-operative 

bleeding by forming a platelet plug and 

degranulating, and also to release serotonin, 

thromboxane A2, and adenosine diphosphate. 

When an abnormal condition occurs, the 

platelet is counted at a low level or less than 

150.109 cells.L-1; this abnormal condition is 

known as thrombocytopenia. If there are no 

physiological or pathophysiological disorders, 

the platelet counts are relatively stable during 

the lifetime of the individual. (1)(2)(3) 

Three leading causes may arise 

thrombocytopenia: a) decrease in platelet 

production by material in the bone marrow, b) 

acceleration of platelet destruction, c) platelets 

splenic sequestration. Platelets come from a 

giant cell called megakaryocyte which is 

produced in the bone marrow. In the abnormal 

bone marrow, the function may lose its function 

to produce the required amounts of the platelet. 

A great amount of platelets can be destructed in 

individuals with blood vessel wall 

abnormalities, blood clotting, or the use of 

artificial heart valves. Besides, the presence of 

infections, drug use, and other changes in the 

immune system can also cause platelet 

destruction. When liver disease or spleen 

cancer occurs, the spleen can enlarge 

(splenomegaly), which causes abnormal spleen 

function resulting in sequestration of the spleen 

(blood trapped in the spleen). Platelets may be 

stored in the spleen (up to 90% of total 

platelets). The result is a decrease in platelet 

counts in the blood. The thrombocytopenia in 

splenomegaly is usually not related to bleeding. 

(2,4) 

The decrease in platelet production is found 

in aplastic anemia, myelodysplastic syndrome 

(MDS) or leukemia or lymphoma (processes 

occupying bone marrow), and granulomas in 

the bone marrow. Acceleration of platelet 

damage is seen in heparin-induced 

thrombocytopenia (HIT), drug-induced 

immune thrombocytopenia (DITP), 

disseminated intravascular coagulation (DIC), 

immune thrombocytopenia (ITP), and 

thrombotic thrombocytopenic purpura (TTP). 

Splenic sequestration platelets are seen in 

portal hypertension with splenomegaly that is 

probably caused by cardiac failure or vena cava 

thrombosis (Budd-Chiari syndrome), cirrhosis 

with congestive splenomegaly, Gaucher 

disease, viral infections with splenomegaly, 

and myelofibrosis with myeloid metaplasia and 

splenomegaly. (2,4) 

Several expert mention at least three levels 

of thrombocytopenia as follows: (1) the mild 

thrombocytopenia; platelet range is 100 to 

149.109 cells.L-1), (2) moderate 
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thrombocytopenia; platelet range is 50 to 

99.109 cells.L-1), and (3) severe 

thrombocytopenia; counted platelets are less 

than 50.109 cells.L-1). The low level of 

thrombocytes (platelets) can cause a serious 

problem in surgery. Spontaneous bleeding 

often occurs in patients with platelet counts < 

10 to 20.109 cells L-1 (3). 

When surgery has to be done with active 

hemorrhage, and platelet counts are < 50.109 

cells.L-1, platelet concentrates are needed to 

transfused at the time of anesthesia induction. 

Precautions shall be done to minimize the 

upper airway trauma during tracheal intubation. 

Due to the advantage and risks of preoperative 

transfusion shall be assessed on a patient-by-

patient basis, there is limited data that explain 

the perioperative management of patients with 

thrombocytopenia. (2) 

 

CASE REPORT 

In this report, we presented 2 cases of 

laparotomy exploration in pediatrics with 

severe thrombocytopenia. The first patient (Fig 

1) was an 11-year-old boy diagnosed with acute 

perforated appendicitis planned for laparotomy 

exploration. Physical status ASA 3E, sepsis 

repair. There was a record for recurrent seizures 

and thrombocytopenia (31.109 cells.L-1). 

Patients received general anesthesia with 

intubation. Postoperatively, patients were 

observed in the HCU room. The patient was 

given platelet transfusions before and after 

surgery. 10 IU/ kg platelet transfusions were 

given to reach platelet target to be 50.109 cells. 

L-1. 

  

 

. 

 

 

 

 

 

 

 

Figure 1. The first patient diagnosed with acute 

perforated appendicitis 

 

In addition, the second patient (Fig 2) was a 

1-month-old boy with a weight of 3400 grams 

with a diagnosis of bowel low-level obstruction 

suspect Hirschsprung disease, performed 

sigmoidostomy with a pediatric preoperative 

ASA 3E condition, sepsis (sofa score 3), 

slightly distended abdomen, thrombocytopenia 

(44.109 cells. L-1), and anemia. The patient was 

given platelet transfusions before surgery. 10 

IU/ kg platelet transfusions were given to reach 

platelet target to be 50.109 cells. L-1. . Operation 

started without waiting for laboratory 

confirmation result after platelet transfusion. 

 

 

 

 

 

Figure 2. The second patient diagnosed with 

bowel low-level obstruction suspect 

Hirschsprung disease 

 

This patient obtained general anesthesia 

with intubation. The general anesthesia with 

oral intubation was successfully afforded to 

both patients for the laparotomy exploration 

with the preoperative condition under severe 

thrombocytopenia. Complications of 

spontaneous bleeding at the time of intubation 

were not found, no bleeding-difficult-

intubation during surgery, and no symptoms of 

spontaneous bleeding were found. 

a b c 

a b 
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Postoperatively, platelet levels gradually 

improved. 

 

DISCUSSION 

We have reported 2 laparotomy explorations 

in pediatric with severe thrombocytopenia with 

receiving platelet transfusion therapy. We are 

convinced that platelet transfusions are 

important for patients with thrombocytopenia 

under preoperative management of emergency 

surgery. 

Thrombocytopenic case also reports about a 

7-year-old male patient, with a history of 

aplastic anemia (SAA) for 18 months who had 

a traumatic ulcer on the right arm. The patient 

was referred to a split-thickness skin grafting 

(STSG) due to an infection in the wound. 

Preoperative conditions showed: 

leukocytopenia (white blood cells 124.107 

cells.L-1), anemia (hemoglobin 6.7 gdL-1), 

thrombocytopenia (platelets 12.109 cells.L-1). 

Preoperative optimization was carried out by 

transfusion of irradiated red blood cells (RBCs) 

and single donor plasma (SDP). STSG in 

patients performed under general anesthesia 

and platelets were transfused intraoperatively. 

Complications do not occur after surgery, and 

the patient's condition improves (5).  Pre-

operative or intra-operative therapy such as 

platelet transfusion significantly causes 

hemostasis to be reached intraoperatively. In 

our case, we do platelet transfusions before 

surgery, different from the case above.  

    Another surgical case involving severe 

thrombocytopenia is cardiac surgery. Most of 

the reports of cardiac surgical procedures in 

patients with low platelet count have been in 

the setting of ITP and HIT. In the case of the 

old patient (65 years old, gentleman) with 

history of angina and shortness of breath 

referred to for coronary artery bypass grafting 

(CABG). Emergency surgery was necessary to 

do because the number of platelets deteriorates 

to 19.109 cells.L-1, and he was diagnosed with 

myelodysplastic syndrome (MDS). Platelet 

transfusion was carried out before surgery so 

that the intraoperative platelet count increased 

to 52.109 cells.L-1. Postoperative treatment 

showed a minimal response. After three years, 

the platelet count was 2.109 cells.L-1, and he 

was treated with platelet and romiplostim 

transfusions. In conclusion, a low platelet 

(<50,109 cells.L-1) should not exclude patients 

from undergoing CABG. If heart surgery still 

necessary to do, the possible treatment need to 

initiate before surgery, then after the right 

assessment, patients with low preoperative 

platelet counts can undergo surgery in an 

appropriate unit with proper monitoring and 

expertise (1). In the case above, we found that 

the cause of thrombocytopenia is 

myelodysplastic syndrome (MDS)  whereas in 

our case it was sepsis. Myelodysplastic 

syndrome (MDS) decreases platelet production 

by material in the bone marrow, whereas in 

sepsis occurs acceleration of platelet 

destruction. 

There are previous reports of cases of severe 

thrombocytopenia especially severe 

thrombocytopenia in female patients (66-year-

old) with a diagnosis of appendicitis with a 

history of ITP. Emergency surgery needs to be 

done immediately because of acute 

appendicitis associated with DIC. A very low 

platelet count of 23.109 cells.L-1 and decrease to 

4.109 cells.L-1 before surgery leads to a 

suspected severe ITP or DIC associated with 

appendicitis. In this case, pre-operative therapy 

is performed only with platelet transfusion. 

Pre-operative therapy significantly causes 

hemostasis to be reached intraoperatively. 

High-dose intravenous immunoglobulin (IVIg) 

therapy is given postoperatively and causes 

adequate, increased, and stable platelet counts 
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also excellent hemostasis in patients. In 

conclusion, the treatment makes it possible to 

carry out emergency surgery and good 

outcomes postoperatively (6). 

In a pediatric case, a seven-year-old boy has 

a severe refractory case of ITP with platelet 

counts < 10.109 cells.L-1. Patients were 

unresponsive to conventional therapeutic 

interventions which subsequently experienced 

severe gastrointestinal bleeding and renal 

hematoma and were referred to splenectomy. 

Urgent splenectomy was performed without 

increase platelet counts, and then the patient 

underwent plasma exchange (PE) after surgery. 

Platelet counts increased rapidly to 57.109 

cells.L-1 after treatment. Weekly PE treatments 

were continued in four sessions with rituximab 

administration. PE, in this case, was likely to 

reduce platelet antibodies and decrease platelet 

destruction significantly. The PE approach is 

recommended to be tried in thrombocytopenic 

emergencies that involve the immune system 

(7). 

    Further, we suggest that the anesthesia with 

oral intubation in the exploration laparotomy 

with preoperative severe thrombocytopenia 

conditions was at high risk of causing Durante 

complications and post-action on elective 

surgery. Considering that in both patients the 

operation was emergency, the anesthesia (with 

the purpose of source control) was still given to 

patients even though they were under severe 

thrombocytopenia. The clinical utility of such 

subcategorization of thrombocytopenia is 

limited as the relationship between platelet 

count and bleeding risk is not linear and 

depends on platelet function and other patient-

specific variables. 

 The previous studies suggest that the risk of 

spontaneous bleeding is difficult to predict until 

platelet count decreases to extremely low 

values, below approximately 10x109 cells.L-1.    

Severe thrombocytopenia seems to increase the 

risk of bleeding with airway manipulation. 

However, the evidence is limited. A study on 

166 patients with a median duration of 

thrombocytopenia (< 30 x109 cells.L-1) of 18 

days, found only one non-epistaxis bleeding 

involving the airway, a mouth, and throat 

hemorrhage. The data on the safety of flexible 

bronchoscopy in thrombocytopenic patients are 

limited. In a retrospective study of 

thrombocytopenic patients who underwent 

bronchoscopy, only one patient experience 

bleeding, required continuous suctioning and 

resolved spontaneously. Analysis of  35 

patients (platelet count < 30 x109 cells.L-1) 

show no clinically significant bleeding. Several 

patients received prophylactic platelet 

transfusions. However, most of the patients not 

experience the elevation of platelet counts > 50 

x109 cells.L-1 

Perioperative bleeding in patients with low 

platelet counts is high risk and become a 

challenge during surgery. When the low level 

of thrombocytes (platelets) can cause a serious 

problem in laparotomy exploration such as 

surgical bleeding thus the perioperative 

treatment is necessary to do to achieve 

hemostasis condition. Patients with a platelet 

count of 10x109 cells.L-1 more often develop 

sepsis, adverse pulmonary outcomes, and renal 

complications. Although the authors did not 

report on the relationship between platelet 

count and bleeding.  

The two patients in our case having sepsis 

condition preoperative. Sepsis may lead to 

precipitous decreases in the platelet count over 

a short period time, which may be cause 

disseminated intravascular coagulation (DIC) 

or to the secretion of neuraminidase by certain 

bacteria.  Neuraminidase then cut sialic acids 

from platelets and prompted rapid platelet 
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destruction by the Ashwell-Morrel receptor in 

the liver.  

Acute decompensated DIC is usually found 

in critically ill patients. DIC can be diagnosed 

in the setting of oozing from an iv line or 

venepuncture sites, hypofibrinogenemia, 

mucocutaneous, possibly deeper tissue 

bleeding, thrombocytopenia, increased 

prothrombin, and partial thromboplastin times. 

These patients experience elevation in D-dimer 

measurement, although this test may be of little 

utility in the postoperative patient who would 

be expected to have an elevated D-dimer at 

baseline. 

 There are some methods to increase the 

preoperative platelet count to the “safe” level. 

The survival time of platelet transfusion is 

short. However, the increase in platelet count 

can be expected to last for around 1 week after 

infusion. Therefore, platelet transfusion is 

necessary for preoperative management of 

emergency surgery. While platelet transfusion 

is the only currently available therapy capable 

of achieving a rapid, generally predictable 

increase in platelet count, we must consider 

several risks of platelet transfusion.  

There are some common complications 

found in blood product transfusion (including 

volume overload and febrile non hemolytic 

transfusion reactions), uncommon but need to 

expected (associated with platelet transfusion 

include transfusion-associated acute lung 

injury, allergic reactions, clinically-relevant 

immunomodulation, post-transfusion purpura, 

infectious risk, and alloimmunization with 

subsequent ineffectiveness of platelet 

transfusion). Platelets also have the highest risk 

of bacterial sepsis of any blood product because 

they can’t store at frozen temperatures. The 

immunomodulatory effects of blood product 

transfusion also need to give attention. They are 

particularly salient in the surgical and critical 

care populations, for whom the transient 

immunosuppression has been demonstrated to 

increase infection risk and even increase the 

risk of cancer relapse after oncologic surgery. 

Given these risks and the relative scarcity of 

platelets as a resource, proper alternatives to 

platelet transfusion should always be 

considered in the thrombocytopenic surgical 

patient. Non-specific hemostatic agents such as 

desmopressin, the antifibrinolytic agents 

(epsilon aminocaproic acid and tranexamic 

acid), or procoagulant bypass agents 

[recombinant factor VIIa and activated 

prothrombin complex concentrates (aPCC)] are 

a consideration, and the Thrombopoietin 

receptor agonists (romiplostim, eltrombopag, 

avatrombopag, and lusutrombopag) can 

increase the platelet count pharmacologically. 

 Pre-operative therapy such as platelet 

transfusion significantly causes hemostasis to 

be reached intraoperatively. Single platelet 

concentrate transfusion to a normal patient 

would be expected to elevate the platelet count 

to 7000–11000/mm3/m2 body surface area with 

4 days half-life. In addition, a high-dose 

intravenous immunoglobulin (IVIg) therapy 

which is given postoperatively can cause 

adequate, increased, and stable platelet 

amounts also excellent hemostasis for the 

patient, but this therapy enabled us to perform 

emergency surgery and achieve a good 

postoperative course. In conclusion, the 

treatment makes it possible to carry out 

emergency surgery and good outcomes 

postoperatively (5). 

If there was no platelet transfusion before 

surgery, the patient might undergo plasma 

exchange (PE) after surgery. PE, severe 

refractory of ITP case, was likely to reduce 

platelet antibodies and decrease platelet 

destruction significantly. The PE approach is 

recommended to be applied in 
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thrombocytopenic emergencies that involve the 

immune system (7). 

 

CONCLUSION 

Perioperative exploration of laparotomy can 

be initiated by platelet transfusion and 

accompanied by general anesthesia with oral 

intubation in pediatric patients under severe 

thrombocytopenia. 

Platelets are involved in hemostasis, and 

immune responses, and inflammatory also 

wound healing. A rapid increase in platelet 

count is necessary for emergency surgery. 

Some studies have found that platelet 

transfusions provide successful emergency 

surgeries. 
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