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ORIGINAL CONTRIBUTIONS cardiac, burns, respiratory, pediatric and department of obstetrics and gynecology. It

neonatal care, but an ICU only for obstetric has a 7-bedded medical ICU for medical,

patients is not yet widely available in surgical, obstetric and gynecological patients.


PREDICTION OF MORTALITY AND MORBIDITY BY developing countries. Separate ICUs are available for cardiac,

SIMPLIFIED ACUTE PHYSIOLOGY SCORE II IN respiratory and neonatal intensive care.


OBSTETRIC INTENSIVE CARE UNIT ADMISSIONS Several investigators have devised different Though it is a teaching hospital, referrals from

scores to predict outcome of patients in ICU primary and secondary centers are not well


ANJALI TEMPE, LEENA WADHWA, SHALLY GUPTA, SIDDHARTH BANSAL, 
LABANI SATYANARAYANA 

ABSTRACT 

BACKGROUND: Critical care in obstetrics has received much attention in recent times. 

Despite progress in medical field and improvement in health facilities provided, maternal 

mortality is still very high in most of the developing countries. AIM: To study and analyze 

records of patients requiring intensive care in obstetrics and to assess utility of 

simplified acute physiology score (SAPS II) for predicting maternal mortality. 

SETTING: A multidisciplinary intensive care unit (ICU) at a tertiary care center. 

DESIGN: Retrospective review.  Fifty-seven 

consecutive obstetric patients’ records requiring ICU admissions were studied for clinical 

picture, diagnosis, complications, morbidity and mortality over a period of 2½ years ­

from 1st May 2002 to 31st

amounting to 40.35% of obstetric ICU admissions. The mean SAP II score was 

significantly higher (40.04 ± 12.97 vs. 22.6 ± 7.31) in those patients who died 

compared to survivors (P < 0.001%). CONCLUSIONS: The SAPS II accurately predicted 

mortality in obstetric patients admitted to ICU. Computation of the score as a routine 

in ICU may help in identifying those at high risk of mortality and then to reduce this 

risk. 

setup.Key words: Maternal mortality, obstetric intensive care unit, simplified acute physiology 
Data collectionscore 

MATERIALS AND METHODS Totally, there were 57 obstetric admissions 

Care of critically ill patients is a unique patients.[1] Admissions of obstetric patients to to the ICU during the period of our study. 

challenge in obstetrics. Hemorrhage, intensive care unit (ICU) occur in This was a retrospective study conducted Records of these admissions were retrieved 

anemia, septicemia, toxemia are common approximately 2-4/1,000 deliveries.[1] Separate from 1st May 2002 to 31st October 2004 in the from medical record section of the hospital 

causes of mortality and morbidity in these intensive care units have been developed for ICU of a tertiary hospital attached to a by the authors. We recorded the demographic 

Correspondence: medical college. It is a 1,600-bedded data, diagnosis at admission, indications for 
Department of Obstetrics and Gynaecology, Dr. L. Wadhwa, Flat No. 58, Nasirpur, Sit-3, Pocket-6, institution with more than 200 beds in the transfer to ICU, physiological parameters
Maulana Azad Medical College, Associated Lok Dabri Palam Road, New Delhi, India. 
Nayak Hospital, New Delhi, India E-mail: drleena_123@yahoo.co.in 

in general. The Acute Physiology and organized and there is no networking or 
Chronic Health Evaluation II (APACHE II), coordination between the centers at the 
mortality probability model (MPM) and moment. 
simplified acute physiology score (SAPS II) 

scores, etc., have been used to assess the Admission criteria 
severity of illness and to predict mortality in Critically ill patients who require ventilatory 
critically ill obstetric patients, with conflicting support or are hemodynamically unstable 
results. APACHE II is the most widely cited. even after preliminary administration of 
However, physiologic changes during intravenous fluids, oxygen and ionotropes and 
pregnancy can lead to higher APACHE II may need ventilatory support anytime in the 

scores, leading to falsely elevated ‘predicted near future are admitted to the ICU. 
mortality rates.’[2] El Solh and Grant found Anesthesiologists manage the ICU in our 
there was no significant difference between hospital, and admission of patients is 
observed mortality predicted by the APACHE governed by the obstetric department in 
II, MPM and SAPS II score system in obstetric cases. Many times, medical and 
obstetric and non-obstetric critically ill surgical opinions are sought for assuring 
patients.[3] There are few studies for the coordinated care of patients. As the number 

validation of this model for obstetric patients of beds in ICU is limited and not exclusive 
in developing countries, particularly in India. for obstetrics or gynecology, ‘Near Misses’ 
Therefore, this study was undertaken with the and those not requiring ventilation are 
aim to assess the utility of SAPS II model managed in a high dependency area/ 
given by Le Gall et al.[4] for predicting postoperative ward separate from the labor 
mortality in obstetric patients in ICU of our ward and are not included in this study. 

MATERIALS AND METHODS:

 Oct. 2004. SAPS II score was calculated according to the 

different variables for predicting mortality. STATISTICAL ANALYSIS: SAPS II scores 

were regressed on mortality status using logistic regression analysis. The predictability 

was assessed by goodness-of-fit test and receiver operated characteristic curve. 

RESULTS: Maternal mortality in obstetric ICU admissions was 1.15/1,000 deliveries, 
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used to calculate SAPS II, duration of stay (PDR). Using probability of death, a decile Table 3: Goodness-of-fit of the model* for referred from other centers for obstetric 
in ICU and hospital and deaths during distribution was prepared to validate the predicting death and survival in the complications that occurred in remote

present study
hospitalization for all 57 patients. Ethical prediction made by the model on our data. peripheral centers and could not be managed 

Decile  Deaths  Survivalclearance was obtained from the local review Next we plotted the receiver operated Observed Expected Observed Expected there. These patients were first attended to 
board. characteristic (ROC) curve for different SAPS 1. 0 0.04 5 4.96 in the emergency of obstetrics department. 

II cut off points and obtained the cutoff that 2. 0 0.18 6 5.82 As mentioned earlier, they were shifted to
3. 0 0.36 5 4.64 

For all the 57 patients, SAPS II was best predicted sensitivity and specificity. 4. 1 0.73 5 5.27 ICU ‘if needed,’ either directly from casualty 
calculated using chart of Le Gall et al.[4] The 
variables used for computation of SAPS II RESULTS 
were noted from the records within 24 h of 
ICU admission. It consists of 15 variables, Fifty-seven obstetric patients were admitted 

each assigned a weighted score based on its to ICU during the period of our study. There 
deviation from normal value [Table 1]. The were 23 deaths among these 57 patients. The 
sum of the individual weighted scores for mortality rate among these patients was 
these variables yields the SAPS II score for 40.35%. Mean SAPS II score for expired 
that patient. patients was higher, viz., 40.04 (range 23­

71), compared to that of surviving patients, 

Method for prediction and validation of model which was 22.6 (range 9-43) [Table 2]. The 
SAPS II sores were applied to the model difference was significant (P < 0.001) 
equation given by Le Gall et al.[4] 

We used the goodness-of-fit test model 
Logit y = -8.08 + 0.262 (SAPS II) devised by Le Gall et al.[4] and performed the 
PDR (pr) = elogit/1+elogit test on the 57 patients in our study. It shows 
From this equation, we computed logit and the model fits our data well. It predicted 

probability of death/predictive death rate 73.9% of deaths and 88.2% survival correctly 
- overall 82.5% correct predictions [Table 3]; 

Table 1: Variables and scores for SAPS II (Le Gall et the 95% CI for this is (72.5, 92.5). After 
al. 1993)[4] removing chance agreement, 

Score agreement through kappa statistic and its 

0-13 95% confidence interval are as follows: 

5. 
6. 
7. 
8. 

10. 

1 1.36 5 4.64 or after the necessary surgical intervention.3 2.15 3 3.85 
2 2.53 3 2.47 The need for ventilatory support was mainly
5 4.17 1 1.83 
5 5.51 1 0.49 decided by the anesthesiologist whose 
6 5.98 0 0.02 opinion was taken even in casualty or after 

*Model equation used from Le Gall et al.[4] 
surgical intervention. Mean hospital stay was 
11.87 days (range 1-45 days), and ICU stay 

Kappa is 0.63, P < 0.001, 95% CI: (0.42, was 3.4 days (range 1-16 days) [Table 2]. 
0.84) Figure 1 shows the ROC curve that was 
plotted using SAPS II scores. The area under Twenty-one patients (36.8%) had a diagnosis 
the ROC curve is 0.92, which again shows a of either antepartum or 
good fit. The best cutoff on ROC curve was hemorrhage. Hypertensive disorders and 
score 26.5 (rounded to 27). It has 95.6% eclampsia were found in 17 (29.8%) patients 
sensitivity and 73.5% specificity. and ectopic pregnancy in 5 (8.7%) patients. 

There was septic abortion in 4 (7%) patients 
During the study period, there were 23,000 and intrauterine death in 4 (7%) patients. 
obstetric admissions in our hospital. Fifty- Four (7%) patients were admitted for 
seven obstetric patients required ICU predominantly medical complications like 
admission during this period. Frequency of heart disease, bronchospasm, disseminated 
admissions in ICU was 2.47 per 1,000 intravascular coagulation. Two (3.5%) 
patients. Mean age was 23.68 years [Table patients undergoing medical termination of 
2]. Seventy-nine percent of these were pregnancy (MTP) with laparoscopic ligation 

had bronchospasm and so were shifted to ICU 
management. 

9. 

postpartum 

actual 

Heart rate 0-11 
Systolic blood pressure 0-11 Table 2: Demographic and clinical data of 
Body temperature 0-3 Surgical intervention in the form of cesarean
PaO

2
/FiO

2 
0-11 intensive care unit admission 

Urinary output 0-11 section was resorted to in 28 patients.
Death Survived P valueSerum urea or serum urea nitrogen level 0-10 Nineteen out of 28 cesarean sections were(n=23) (n=34)WBC count 0-12 

Serum potassium level 0-3 Mean age (yrs) 27.35 26.3 0.41 associated with cesarean hysterectomy to 
Serum sodium level 0-5 Median parity (range) 2 (0-5) 1 (0-6) 0.52 control massive hemorrhage. Other surgicalSerum bicarbonate level 0-6 Un-booked patient (n) (%) 19 (82.6%) 26 (76%) 0.74 
Bilirubin level 0-9 Median hospital stay (days) 2 (1-29) 15 (3-45) <0.001 procedures were exploratory laparotomy for
Glasgow coma score 0-26 (range)

Type of admission 0-8 Median ICU stay (days)
 ectopic pregnancy in 5 patients and 
Chronic disease: Metastatic cancer 9 (range) 1 (1-2) 2 (1-16) 0.39 emergency hysterectomy for septic abortionHematologic malignancy 10 Mean SAPS II score 40.04 22.6 <0.001 
Acquired immunodeficiency syndrome 17 (range) (23-71) (9-43) Figure 1: ROC curve (image) in 2 patients. Two patients of MTP with 

Variables 

Age 
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laparoscopic ligation had bronchospasm intra- transfers. Marked association was observed patients. Differences in patient populations, was small. Moreover, differences in access 
op and needed ventilatory support. between postpartum hemorrhage, whether viz., with respect to race, socioeconomic to health care, ICU admission criteria and 

during normal delivery or cesarean section, status and nutritional status, besides late disease severity and admission indication 
The most common reasons for transfer to ICU and hemorrhagic shock and acidosis, which arrivals in critical state at our institution, might (medical, obstetrical reasons) make 
were hemorrhagic shock (30, 52.6%) and led to ICU admission and mortality. Tang et account for the observed variations. comparison difficult. So, future research 
respiratory support (20, 35%). Other reasons al., in their review of critically ill obstetric should be directed in using the SAPS II score 
were uncontrolled and severe hypertension in patients, found massive postpartum Karnad et al., in their study of obstetric prospectively for predicting mortality. 
pregnancy with/without eclampsia (4, 7%) hemorrhage as the single most common

and medical complications (3, 6%). Nine cause of ICU admission (53%), followed by

patients had more than one reason for preeclampsia and eclampsia.[5]


transfer to ICU.


Several investigators have reviewed critical 
Hemorrhagic shock (11, 47.8%), multiple care in obstetrics patients admitted to the 
organ failure (7, 30.4%) and eclampsia (5, intensive care unit, and a variety of scoring 
17%) were causes of death in ICU tools have been applied to predict the 
admissions. probability of mortality in critically ill 

patients.[6-11] In a large multinational study 

DISCUSSION conducted by Jean Roger Le Gall et al. in 
1993 on 13,152 patients, the authors 

Our study showed that SAPS II score system concluded that SAPS II provided estimate of 
validated our data well in obstetric patients risk of death without having to specify a 
admitted to ICU. If it were higher than 43, it primary diagnosis; that is why it can become 
would have been 100% sensitive. So it is a starting point of future evaluation of the 
apparent that SAPS II score is quite useful efficiency of intensive care units.[4] 

in predicting the prognosis, particularly in 
terms of mortality. In 1996, Solh et al. found that APACHE II, 

SAPS II and MPM II scores accurately 
Majority of the patients were either directly predicted the ICU outcome of critically ill 
coming to our hospital in poor condition, obstetric as well as non-obstetric female 
treated by either quacks or dais or referred patients of similar age groups.[3] 

patients requiring intensive care, found that Furthermore, if found suitable, attention 
APACHE II scores overpredict mortality should be focused on prevention of factors 

According to Hazelgrove et al., leading to high score. Improvement in 
severity-of-illness scoring systems may antenatal care to primarily achieve optimum 
require modification in obstetrical patients to hematocrit levels and availability of blood 
adjust for the normal physiologic responses products and teaching/education of rural units 
to pregnancy.[12] Kim et al. evaluated the and health personnel would help in decreasing 
predictive validity of APACHE III, SAPS II, mortality, particularly due to hemorrhage. 
MPM II in critically ill patients and concluded 
that APACHE III and SAPS II systems have Lastly, a short period of training in the ICU
excellent efficiency in mortality prediction and for all residents of obstetric and gynecology
calibration.[13] 

and other clinical specialties for better health 

care should be mandatory.
The primary outcome measure was calculation 
of SAPS II score for predicting maternal 
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POST-STERILIZATION REGRETS IN INDIAN WOMEN

NEENA MALHOTRA, CHARU CHANANA, PRADEEP GARG

ABSTRACT

BACKGROUND: Tubal ligation is the most common form of contraception in India.

We conducted this study to assess the factors associated with post-sterilization regrets.

AIMS: This study was designed to assess risk factors that are likely to cause regret

following female sterilization in Indian women. SETTINGS AND DESIGN:

Questionnaire-based study. MATERIALS and METHODS: This was a questionnaire-

based study to assess the level of satisfaction after tubal ligation in women attending

family planning clinic at the hospital over a period of 1 year. Evaluation of data obtained

through questionnaire from 236 women who had undergone tubal ligation was done.

STATISTICAL ANALYSIS: Univariate analysis to determine crude odds ratio was carried

out. Subsequently, multiple regression analysis was used to find the adjusted odds ratio

(and 95% confidence intervals) for each variable. RESULTS: We found a strong co-

relation between regrets and young age (less than 30 years), fewer number of children,

few or no male children and lack of partner motivation prior to sterilization. Menstrual

irregularities and dysmenorrhoea did not influence regret to a large extent.

CONCLUSION: Fertility-related factors, namely, age at sterilization, family size,

number of male offspring, timing of sterilization and non-involvement of partner in

decision making played a greater role in post-sterilization regrets than menstrual

factors (menstrual irregularities and dysmenorrhoea).

Key words: Female sterilization, regrets after sterilization
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Female sterilization is the world’s most
popular contraceptive method. In India,
female sterilization has been the mainstay of
National Family Welfare program, accounting
for 84% of prevalence among married
couples using modern methods.[1] Current
statistics reveal that in the year 2000-2001,
4.74 million women underwent sterilization.[2]

Age at marriage continues to be low in India,
and a vast majority of women complete their

families in the early twenties. In the current
social milieu of stable marriages, sterilization
is the commonest method, even for younger
married couples.[3] With growing tendency of
more women undergoing tubal ligation at a
younger age, there is a potential for post-
sterilization regret.[4] Even a small population
of women developing post-sterilization regret
would translate into a large number of
sufferers in later years. Studies on post-
sterilization regret are available from
developed countries.[5,6] The situation in less
developed countries, where tubal occlusions
are more commonly performed, is virtually
unknown. Moreover, most studies on post-

186

7 CMYK

185 INDIAN JOURNAL OF MEDICAL SCIENCES 

to an Indian intensive care unit. Crit Care Med 

2004;32:1294-9. 

3.	 el-Solh AA, Grant BJ. A comparison of severity of 

illness scoring systems for critically ill obstetric 

patients. Chest 1996;110:1299-304. 

4.	 Le Gall JR, Lemeshow S, Saulnier F. A new 

simplified acute physiology score (SAPS II) based 

obstetric patient. Can J Anaesth 1997;44:325-9. 

9.	 Collop NA, Sahn SA. Critical illness in pregnancy. 

Chest 1993;103:1548-52. 

10. Afessa B, Green B, Delke I, Koch K. Systemic 

inflammatory response syndrome organ failure and 

outcome in critically ill obstetric patients treated in 

an ICU. Chest 2001;120:1271-7. 

Th
is 

PDF 
is 

av
ail

ab
le 

for
 fr

ee
 do

wnlo
ad

 fr
om

a s
ite

 ho
ste

d b
y M

ed
kn

ow
 P

ub
lic

ati
on

s

(w
ww.m

ed
kn

ow
.co

m). 

on a European/North American multicenter study. 

JAMA 1993;270:2957-63. 

Tang LC, Kwok AC, Wong AY, Lee YY, Sun Ko, So 

AP. Critical care in obstetrics patients: An eight 

year review. Chin Med J 1997;110:936-41. 

Kilpatrick SJ, Matthay MA. Obstetric patients 

requiring critical care: A five-year review. Chest 

1992;101:1407-12. 

Mahutte NG, Murphy-Kaulbeck L, Le Q, Solomon 

J, Benjamin A, Boyd ME. Obstetric admissions to 

the intensive care unit. Obstet Gynaecol 

1999;94:263-6. 

Lapinsky SE, Kruczynski K, Seaward GR, Farine 

D, Grossman RF. Critical Care management of the 

11. Heinonen S, Tyrvainen E, Penttinen J, Saarikoski 

S, Ruokonen E. Need for critical care in 

gynaecology: A population based Analysis. Crit 

Care 2002;6:371-5. 

12. Hazelgrove JF, Price C, Pappachan VJ, Smith GB. 

Multicenter study of obstetric admissions to 14 

intensive case units in southern England. Crit Care 

Med 2001;29:770-5 

13. Kim EK, Kwon YD, Hwang JH. Comparing the 

performance of three severity systems for ICU 

patients: APACHE III, SAPS II, MPM II. J Prev Med 

Pub Health 2005;38:276-82. 

Source of Support: Nil, Conflict of Interest: None declared. 

Author Help: Online Submission of the Manuscripts 

Articles can be submitted online from http://www.journalonweb.com. For online submission articles should be 

prepared in two files (first page file and article file). Images should be submitted separately. 

1) First Page File: 

Prepare the title page, covering letter, acknowledgement, etc., using a word processor program. All information 

which can reveal your identity should be here. Use text/rtf/doc/pdf files. Do not zip the files. 

2) Article file: 

The main text of the article, beginning from Abstract till References (including tables) should be in this file. 

Do not include any information (such as acknowledgement, your names in page headers, etc.) in this file. 

Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size to 400 kb. Do not incorporate images in the 

file. If file size is large, graphs can be submitted as images separately without incorporating them in the 

article file to reduce the size of the file. 

3) Images: 

Submit good quality colour images. Each image should be less than 400 kb in size. Size of the image can be 

reduced by decreasing the actual height and width of the images (keep up to about 4 inches) or by reducing 

the quality of image. All image formats (jpeg, tiff, gif, bmp, png, eps, etc.) are acceptable; jpeg is most 

suitable. The image quality should be good enough to judge the scientific value of the image. 

Always retain a good quality, high resolution image for print purpose. This high resolution image should be 

sent to the editorial office at the time of sending a revised article. 

4) Legends: 

Legends for the figures/images should be included at the end of the article file. 

5. 

6. 

7. 

8. 

Indian J Med Sci, Vol. 61, No. 4, April 2007 


