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Preface

One learns from teachers to graduate, from books during post-graduation, and from
patients to become an experienced SRemaIlst. .

Most of the textbooks have a chapter on ruEtured uterus where the classical
symptoms and signs are enumerated. | have worked in various hosPltaIs in various
capacities. While worklnq, | came across many cases of ruptured uterus. Each case
had something different. In many of these cases, the classical symptoms and signs
were hidden, and various features camouflaqed the classical ones. These different
features act as a background for the chameleon of ruptured uterus to change its
COlﬁuIrI’ and spotting the chameleon or in other words diagnosing the rupture becomes
achatienge. = : : .

| conceived this book to bridge the experience gap among those who work day in
and out in the emergency rooms and labour rooms. | have therefore narrated the
cases | came across over the last 25 years to bring out the different colours of pre-
sentation of ruptured uterus. The details presented would help the practitioners of
obstetrics to relate to the cases and become aware of the various manifestations of
ruptured uterus and hence have a high index of suspicion for ruptured uterus. For
this reason, some of the photoggaphs have been photoshopped to depict the scenar-
j0s that happened many years back because the intraoperative documentation was
not easy those days and most of them are vividly imprinted only in my memory.

The literature on ruptured uterus is extensive. There are many t\;mdellnes avail-
able for selecting and monitoring cases for TOLAC. I have brought these wherever
app,ropn,ate. | have also quoted many cases from literature to complete the possible
aetiologies, presentations, and management of ruptured uterus.

Puducherry, India Gowri Dorairajan
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Introduction

Ru?tured uterus is an obstetric calamity attended with high perinatal mortality and
maternal morbidity and mortality. , ,

One usually blames the birth attendants or dais of remote areas for mismanage-
ment as they failed to recognize labour problem and referred the case rather late. In
the past, it would typically occur in non-supervised pregnancies and unsupervised
labour with the delay in transFor_tatlon to referral centres. For these reasons, it has
been more commori in developing countries and not unusual in the emergency
obstetric rooms. o

However, these time-old factors have been addressed, and the situation has
changed. It 15 a cause for great concern when it happens in the labour wards of ter-
tiary care centres due to the inadvertent and injudicious use of inducing agents and
due to unduly prolonged trial of labour in cases with previous caesarean Sections.
Inappropriaté selection of cases of previous caesarean sections for the trial of labour
Is an important concern in developing countries. The primary caesarean sections are
performed in district hospitals or practitioners under various situations leading to an
unrealized integrally weak scar getting tested during labour in the subsequent

regnancy.
F,) E}he I|¥t of aetiologies for rupture uterus is however ever increasing. The advances
in technologies have only dispelled human endeavour to improve infrastructures
and transportation and communication to reduce the rates of neglected labour and
artificial reproductive techniques which have opened up a new list of causes of rup-
ture of the uterus, and the list remains exhaustive. At the same time, |mProved infra-
structure and maternal critical care facilities, round-the-clock accessible blood, and
its components and antibiotics have reduced the maternal morbidity and mortality
over the Kears. _ _

The chapters that follow narrate the various cases as | came across during the last
20 years of my practice. | have tried to bring out the varied clinical presentations
and background settings of the cases. The narration of the cases brings out the need
for high index of suspicion for diagnosing ruptured uterus.

© Springer Nature Singapore Pte Ltd. 2017
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2 1 Introduction

The important features are summarized in a point-wise fashion in a box to rein-
force the important take-home messagre from the various clinical situations.

In an interesting study using data from birth registry from Norway, the authors
[1] examined the time trends of uterine rupture and observed a sharply mcreasmg
rate of rupture from 1.2/10,000 maternities between 1967 and 197710 6.1/10,00
maternities from 2000 to 2008. Scarring due to caesarean section, augmentation
with oxytocin, and induction with prostaglandins and oxytocin were a few of the
factors responsible for the increased rate of rupture. The%/ did observe a decrease in
maternal mortality from hysterectomy and postpartum haemorrhage and a decline
In intrapartum and infant deaths as a complication of ruPture over the decades.
Anyone who has been working in obstetric units for more than 10-15 years would
agree with this observation.

Reference

L Al-Zirgi I, Stra%-Pedersen B, Forsdn L, Daltveit AK, Vangen S. Uterine rupture: trends over 40
years. BJOG. 2015;123(5):780-7. doi: 10.1111/1471-0528.13394.



Rupture of the Uterus Scarred
Due to Previous Caesarean Section

A 24-year-old Prlmlgrawda married for 1 year was referred from a village in the
second stage of labour with an intrautering foetal demise to the emergency room.
There was mild tachycardia. She was not anaemic. The blood pressure was normal.
A midline vertical Sub-umbilical scar on the abdomen was claimed to be for an
ovariotomy done during adolescence. The patient was exhausted. There was sec-
ondary ingrtia of the uterus. \VVaginal examination confirmed full dilatation with fully
rotated vertex at +2 station. Forceps delivery was uneventfully performed to delivér
a2.8 kg dead baby. Massive postpartum haemorrhage followed the delivery. There
was no trauma to the lower genital tract. Since the brisk bleeding very quickly
started exsanguinating the patient, she was taken up for urgent laparotomy, only o
realize there was transverse rupture of a previous hysterotomy scar (Fig. 2.1).

The rent appeared to be rather high in the lower segment. The rent was repaired.
This presentation was the first ever case | saw nearly 2 ?/ears back. In this presenta-
tion of a ruptured scarred uterus, the foetus was still intrauterine probably because
the head and shoulders were deep in the pelvis. The trunk of the foetus must have
acted as a tamponade and prevented exsanguination till the uterine contents were
emptied vaginally. The women later confirmed hysterotomy for an unwanted preg-
nancy before wedlock which had been obviously hidden for social reasons.

Previous caesarean scar ruptures are the commonest cause of rupture of the
uterus. It can present in various ways.

2.1  Asymptomatic Rupture

The most benign and harmless are those which are recognized as full-thickness
rupture at the time of elective repeat caesarean section. Some of these caesarean
sections are performed as before labour as emergencg caesarean section due to
suprapubic pain or unexplained tachycardia. Qureshi [35] had graded the intraop-
erative scars into four grades. Grades Il ‘and IV (incomplete or complete

© Springer Nature Singapore Pte Ltd. 2017 3
G. Dorairajan, Ruptured Uterus, DOI 10,1007/978-981-10-2852-6_2



4 2 Rupture of the Uterus Scarred Due to Previous Caesarean Section

Fig. 2.2 Photograph showing the high rupture in the lower segment

dehiscence) are occasionally observed in elective caesarean sections. Fortunately,
the maternal as well as foetal outcome is unaffected in such situations.

With the rising caesarean section rate in the last two decades, one is likely to
encounter pregnancies with previous caesarean Sections. Scar rupture amqng
women undergoing labour after previous caesarean sections has varie
presentations, _ _ -

Women with previous caesarean during labour should be carefully and diligently
monitored. The decision for allowing them to labour either spontangous or induced
should be taken with prudence.

2.2 Scar Rupture During Labour
2.2.1 Scar Rupture in the First Stage of Labour

A woman was being supervised in her second pregnancy in our antenatal clinic. In
her first pregnancy two and a half years back, a caesarean section had been per-
formed for foetal dlistress during labour at term at a private nursing home. The baby
had weighed 2.8 kg and was doing well. The caesarean operation and the postopera-
tive recovery were uneventful. In‘the present pregnancy, there were no comorhidi-
ties or any complications. The foetus was in left occipito-anterior position, and the
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Fig. 2.2 Intraoperative photograph showing full-thickness scar rupture after delivering the foetus

estimated birth welght was 2.7 kg. The pelvis was normal. She was willing for the
trial of labour (TOLAC), and so we waited for spontangous labour. The woman
came hack in spontaneous labour and was admitted in active labour. At admission,
her pulse rate was 84/min with normal blood pressure. Abdomen revealed single-
term foetus in left occipito-anterior position with re(t;_ular good uterine contractions.
The foetal heart trace was good. Vaginal examination confirmed 4 cm dilatation
with full effacement and clear liquor draining. The pelvis was adequate, and the
vertex was at -2 station. Two hours later she Suddenly developed tachycardia with
foetal bradycardia. The cervix was 6 cm and vertex was at -1 station, but the liquor
was meconium stained. She was taken up for immediate caesarean section; there
was full-thickness full-length scar rupture (Fig. 2.2). We delivered an asphyxiated
2.8 kg foetus from within the uterus. The rent was repaired. -

The baby died in the NICU after 24 h. | felt miserable about the decision. Later
| got to know that in that nursing home as a matter of routine, cagsareans were per-
formed by surgeons who would close uterus in single-layer locking sutures, Over a
B\e/rlod, we have learnt lessons bP, facmﬂwthe mishaps of rupture and scar dehiscence.

e have identified the hospitals and the nursmg homes surrounding our hospital
whose caesarean scars have failed to withstand labour. We no longer post the women
who underwent caesareans in these hospitals for TOLAC. It is a cause of great con-
cern as there is an increase in the rate of repeat caesareans for fear of rupture. It is
the moral and ethical duty of those who perform primary caesareans to follow the
scientific techniques of repairing the incision and documenting the same properly in
the discharge slips. _ o _

The commonest reason for concern suspect_lng the integrity of the scar is mater-
nal tachycardia. However, there may be situations when one may take the decision
to deliver by caesarean due to maernal tachycardia only to find a healthy intact
previous scar. It is, therefore, important to give adequaté pain relief and Keep her
well hydrated to prevent tachycardia due to other reasons confusing the picture.

Pain in the suprapubic region is another symptom of concern and might be one
of the reasons for performing an emergency caesarean section. Cohen and col-
leagues [13] observed that abdominal pain alone is a poor predictor of scar rupture,
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but in the presence of an additional symptom or sign, it has a nearly 60% positive
predictive value for rui)ture. . N _

It is also commonplace to find foetal heart rate abnormalities as the most impor-
tant and only manifestation of scar dehiscence. Quite often,durln% monitoring, one
finds foetal tachycardia, variable deceleration, or bradycardia in a Tabouring woman
with a previous Caesarean scar. _ _

In a population-based case-control study among women with previous caesarean
section undergoing a trial of labour, Andersen and co-authors [5iobserved that 77.
5% of women with rupture had pathological (cardiotocography) CTG in early
|abour. Foetal tachycardia was significantly hlgher in women with scar rupture than
in controls (OR=2.5). Severe recurrent variable decelerations were also found to
predict rupture.

In a large multicenter case-control studY [16], the authors ohserved that grade 3
foetal heart abnormalities (as defined by the FIGO guidelines [17]), in @ woman
with a previous caesarean Scar in labour, are significantly likely to be associated
with scar dehiscence, with an odds ratio of 4.1, 1t is important to view the foetal
heart rate abnormahty seriously and consider termination by cagsarean section
instead of an overenthusiastic ‘attempt at resuscitation and_continuing the trial
because though the foetal heart rate may transiently recover, it may present a little
later as a florid rupture where the risk of losing thé baby increases many times. In
this regard, the American [1] Royal College of Obstetrics and Gynaecology [36] and
the Canadian Society [44] hiave recommended the use of contiriuous electronic foe-
tal heart rate monitoring In women undergoing a trial of labour after previous cae-
sarean section. ¢ _ _ _

The other manifestation of scar dehiscence during labour is bleeding from the
vagina, Tyﬁmallz it may not be excessive. Sometimes it may be E)ercelved as the
excessive show. Patients with abruption may further confuse the picture. That brings
me to this case. A woman presented at 34 weeks of pregnancy with acute onset
bIeedln?. It was the first episode associated with diffuse abdominal pain. There was
a loss ot foetal movements. She was in her second pregnanq{ and had one live issue.
Previous was a caesarean section done in a private hospital for foetal distress. On
examination she was pale. The pulse rate was 110/min. The blood pressure was
100/60 mm of Hgi. The abdomen revealed a 36-week size uterus that was tense and
tender. The foetal heart sound was absent. The uterine contour was made out, and
the uterus was contracting. There was haematuria. Scar rupture was a cloge differ-
ential diagnosis, but because of the uterus acting and relaxing, it was less IlkeI?/. On
Pelvm examination the cervix was 2 cm; 50% eftaced, membranes were Fresen with
he vertex at -3 station. Artificial rupture of membranes confirmed blood-stained
liquor. Thus, the working diagnosis was %rade [lb abruption. The labour was aug-
mented with low-dose oxytocin, and parallel resuscitation and correction of coagu-
|ation failure were carried out. Thus, it is very important to understand that even
though there may be maternal tachycardia, bleeding, foetal demise, and haematuria
In a woman with previous caesarean section, other causes like abruption could be an
underlying feature, and the fact that uterus is contracting and relaxing may be the
only feature against scar dehiscence.
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Fig. 2.3 Photograph showing bruising of the entire lower segment

She eve_ntuallz/ delivered, but there was a continuous trickle of bleed with the
uterus having a fendency to relax. The scar appeared thinned at digital explora-
tion. Given continued postpartum haemorrhage and suspected scar Integrity, she
\(/\I/:as tgkse)n up for laparotomy. Strangely the whole lower segment was biuised

ig. 2.3).

Efhere was couvelaire uterus. The utero-vesical fold was opened. The bruised
lower segment was freshened and sutured. She recovered well. Whether the bruising
was a manifestation ofcoagfulatlon failure or impending rupture is a debatable issue.

A woman presented in Tabour at term. Her previous delivery was by lower seg-
ment caesarean section 3 years back for non-pragress of labour in a ?overnment
hospital. It was a 3 kg haby. The Eostoperatlve period was uneventful. At the time of
admission, the pulse rate 'was 84/min. There was asmgrle foetus in right occipito-
anterior position palpable three-fifths above the brim. The expected foetal weight
was 2.7 kg. The contractions were regular and moderate. Vaginal examination
revealed 4 cm dilated fully effaced well-applied cervix. The clear amniotic fluid was
draining, and membranes were absent. The position was confirmed as ROA and the
station Was -2. The pelvis was normal. She was monitored closely for the progress
of labour, The_foetal heart rate was well preserved with good varlabllltr and no
decelerations. Two hours later the contractions seemed to become less intense and
regular. The frequency reduced to once in 4 min and would last only 25 . There was
no maternal ta,ch}/_car la. Foetal heart trace was good. Vaginal examination revealed
a protracted dilation and descent. Labour was augmented with low-dose oxytocm
drip. The contractions transiently improved in intensity but became erratic with few
contractions Iackmlg the intensity and remaining ill-sustained. Labour augmentation
was continued while the woman'and the foetus were carefully monitored. The foetal
heart trace was well preserved: there was no maternal tachycardia or bleeding from
the vagina, After 2 h vaginal examination revealed arrested dilation and descent, and
s the decision for termination by caesarean section was taken. There was scar rup-
ture of 1cm length at the right end with the loss of all the layers and the foetal head
seen through ﬁ[ 10. 2.4). The foetus was delivered in good condition, and the rent
was repaired. The recovery was uneventful.
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Fig. 2.4 Intraoperative photograph showing the full-thickness scar dehiscence

| wonder if there was any further prolon?atlon, there might have been a full-
blown rupture affectln? the foetal outcome. It is extremely important to be vigilant
about the changing patterns of uterine contractions in a woman with previous cae-
sarean scars. In the above case, there was no maternal tachycardia or bleeding or
foetal heart rate abnormities. Any incoordinate utering contractions or tendency for
secondary inertia might be the only subtle sign ofear[¥ dehiscence as in this case.
_ Thus, diligent monitoring of various possible manitestations (Box 2.1) of a scar
giving way is very important during the first stage of labour.

Box 2.1 Features of Scar Dehiscence in the First Stage of Labour
Maternal tachycardia

Suprapubic pain

Vaginal bleeding 5

Foetal heart rate abnormalities

Incoordinate utering contractions

Secondary uterine inertia

Haematuria

2.2.2 Scar Rupture in the Second Stage of Labour

The second stage is a particularly testm? period for the stren?th of the scar. For this
rfason,fslogwe authors [22] have advocated forceps delivery fo cut short the second
stage of labour,

? have come across many cases where caesarean was decided for the non-descent
of the head with deceleration even in the second stage to realize that there was scar
dehiscence at the time of caesarean delivery. _ -

This particular case | now narrate is just to dlscoura?e heroic decisions, A
28;1year-old second gravida was supervised from the ear pr.eginancy. She had
undergone a caesarean 3 years back in our hospital for foefal distress to deliver a
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3 kg baby. The records confirmed an uneventful lower segment caesarean section,
and the Incision had been closed in two layers. The postpartum recovery was
uneventful. In the ongom? pregnancy, there wére no comorbidities. She crossed her
dates and would not go into labour. Tt was a 3.5 kg expected birth weight. The pelvis
was normal and adequate. The foetus was in ocCipito-transverse position at -3 sta-
tion. In an attempt to reduce the caesarean section rate, it was decided to induce
labour as everything was conducive and the woman was willing for TOLAC. The
cervix was ripened with Foleys catheter bulb. Labour was induced with a low dose
of oxytocin. ‘Active labour got established though it became slightly protracted.
Labour augmentation was continued with oxy(_tocm in spite of the protracted labour.
The foetal heart was well preserved, and the Tiquor was clear. She achieved the sec-
ond stage. There was an arrest of descent of the head beyond +1 station even after
1h of being in the second stage. Foetal bradycardia was noticed, and she was taken
up for cagsarean section. There was a full-thickness scar rupture. A 3.75 kg stillbomn
foetus was extracted, and the uterus was repaired. It is prudent to consider elective
caesarean section if the baby Wellght.IS on the higher side. As | already brought out,
the other important though' subtfe signals we need to be watchful about are pro-
tracted labour, after she has achieved active labour especially so with a baby weight
on the higher side. In a nested case-control study by HarEer etal. [23], the authors
observed that women who had scar rupture or failéd TOLAC had protracted prog-
ress after 7.cm dilation.

2.2.3 Scar Rupture Diagnosed Postpartum

Scar rupture at the second stage may have varied presentations. | came across an
extremely interesting case. A woman with previous caesarean section presented to
the hospital in labour. She was found to have _sev_ere,pre,eclamPsm. The previous
caesarean was done 2 years back fora nonrecurrlng indication. At the time of admis-
sion, she was not pale. The blood pressure was 160/ 100 mm of Hg. She was 4 cm
dilated with good foetal heart sounds and a 2.5 kg expected baby weight. Artificial
rupture of membranes revealed clear liquor. The labour progressed well, and she
delivered a 2.6 kg baby uneventfully spontaneously after 4 h of admission. There
was no postpartum haemorrhage. The blood pressure settled. _

After 12-14 h of delivery, she developed mild abdominal distension and pain.
The /gulse rate was 100 per minute. She did not_aEpear (Pale. The blood pressure was
130/80 mm of Hg. The abdomen was mildly distended and tender but not guarded.
Urine was mildly high coloured, and outﬁutwas around 40 ml per hour. We observed
the patient and infused fluids. Sonograpny revealed slight free fluid in the abdomen,
but all other organs were normal. Therg was no bowel dilatation observed. The
uterus was puerperal with an emgt cavnr. The abdominal %lrth slowly increased,
and she developed tachypnoea. Abdominal paracentesis revealed haemoperitoneum.
At IaParotomy, there ‘was a complete full-length scar rupture. The ed?es had
retracted, and’ there was slow ooze from the edges. The presentation could be as
indolent as this with a good perinatal outcome.
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~ Inyet another case, | was called b?/ the registrar from the family planning opera-
tion theatre. She was dom? puerperal sterilization for a woman who had a success-
ful, uneventful vaginal birth after caesarean section (VBAC) 2 days ago with us in
the hospital. The registrar suspected something wrong because fiaemoperitoneum
showed up even on opening the abdomen by mini-laparotomy incision. On extend-
ing the abdominal incision, a_fuII-Iength complete rupture became evident; the mar-
(runs had nearly stopped oozing on their own. The same was easily repalred. How
ucky are a few patients and how varied is the presentation of scar rupture that fol-
lows delivery of the foetus! ,

As illustrated by the above two cases, the scar can rupture late in the second stage
and have an indolént presentation where fortunately both mother and foetus escape
serious harm. However, continued monitoring in the postoperative_period would
reveal sIowIY developln% symptoms and signs. A hl(‘ih Index of suspicion is neces-
sary especially because the foetus is bom alive and the mother does not exsangui-
nate herself. Sometimes | wonder how many patients like this must have escaFe_d
notice and intervention and gone home and healed the small rents on their own. It is
also possible that such cases that go home with the dehiscence unnoticed after suc-
cessful vaginal delivery come back after a few_da¥s with puerperal sepsis and peri-
}otmtls if infection supervened and interfered with the healing as illustrated by a case
ater.

That hrings me to the controversy of whether to explore the scar routinely after
delivery. The answer is difficult, and'it should be reserved only for cases with exces-
sive bleed or other signs sngestlve of scar rupture. Perrotin and colleagues [34]
recommended_that the exploration of the scar should be done in symptomatic
Pﬁtlents only. The Canadian [44] as well as RCOG [36] guidelines also recommend

e same.

A defect may feel like a full-thickness defect or a breach of the mucosa and inner
layers only, under an intact serosa.

| would like to narrate a few more situations | came across. A woman had a suc-
cessful VBAC and delivered a healthy luscious baby spontaneously, but had post-
prartum haemorrhage (PPH). The brisk Ieed!ng compelledan immediate laparotomy.

here was full-thickness scar rupture. The ng* tedge of the rupture had involved the
uterine artery and hence the brisk bleed. OT course, this patient was managed by
suturing the Tent, and she consented for sterilization also. _

“In yet another case, the woman delivered uneventfully. The bleeding appeared
sllghtlkl excessive. Scar was explored and a rent susRected. Full bladder abdominal
and a ransvagzma,l scan confirmed the diagnosis. There was a discontinuity of the
lower segmen QIFlg. 2.5). . .

Since the patient was stable and not anaemic, she was managed conservatively
with antibiotics and monitoring for any deterioration. She recovered uneventfully
and was dls_char?ed on the 14thday with the advice for interval sterilization and the
need to avoid future pregnancies. = .

A woman was reterred to our hospital on the 3rd postpartum day with a fever.
She had a successful vaginal delivery after caesarean section at a nursing home.
There was no postpartum haemorrhage. She was discharged home 48 h after
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Fig. 2.5 Postpartum sonography confirms discontinuity of scar (block arrow)

delivery. At admission the Fulse_ rate was 100/min. There were fever spikes of
101 °F” There were no other localizing symptoms or suzns of fever. The abdominal
examination revealed mild resistance to dpaIPatlon, but there were no frank signs
of peritonitis. Speculum exam revealed blood-stained minimal discharge and
healthy va?ln_a. he uterus was 18-week size. The os was closed, and there was
minimal uterine tenderness. She was administered broad-spectrum antibiotics
with a working dla([;nosm of puerperal sepsis. The ultrasound revealed a puerperal
uterus and an empty uterine cavity. The uterus was surrounded by minimal free
fluid. Blood culture grew Candida species, and so parenteral antifungal was
administered. =~~~ A\ B . .

The patient’s condition started deteriorating in spite of antibiotics after 48 h with
fever spikes persisting and the abdominal fluid collection increasing. She develoi)ed
tachypnoea and dyspnea, and the oxygen saturation started dropping and so explor-
ator?é laparotomy was carried out. There was pus in the peritoneal cavity and full-
thickness scar rupture with friable and oedematous mar(?lns of the lower segment.
The same was repaired. Peritoneal lavage was done, and'a drain was inserted. It is
possible that the scar must have ?lven waY_at the second stage without affecting the
Perlnatal outcome. The scar must have got infected due to ascending infection even-
ually causing peritonitis and deterioration. The woman was not immune-
compromised or diabetic. The vaffnna would have been infected with Candida which
was not recognized or treated before delivery resulting in such a florid infection of
the ruptured Scar. A similar case was reported way back in 2005 by Sun and col-
leagues [46]. However, it was an unscarred utering dehiscence. She had,Presented
20 days aftér the successful vaginal delivery. The authors managed her with laparo-
scopic repair,

ﬁ1 yet%nother Interesting presentation [32], the woman was found to have omen-
}urln Vpé%]dmg from the vagina in the fourth Stage of labour after she had a success-
u .

Thus, the scar integrity is put to test thrqu?hout labour and needs careful moni-
toring for the various signs alerting a possible dehiscence right from the onset of
labour till 48 h or so after delivery.
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~ Box 2.2 summarizes the features that are likely to raise suspicion of scar rupture
in the second stage.

Box 2.2 Features of Scar Dehiscence in the Second Stage of Labour
Arrest of descent requiring caesarean section

Arrest of descent requiring instrumental delivery
Foetal heart rates abnormalities

Foetal demise and stillbirth

Cessation of uterine contractions

Bleeding from the vagina in the second stage
Significant postpartum haemorrhage noticed vaginally
Postpartum haemoperitoneum

Postpartum grade [11 or [V sepsis after VBAC
Haematuria _

Suspicion on scar exploration

_Though the American and UK College recommend a trial of labour in a woman
with Prevmus two caesarean sections, one has to be very cautious. As a policy in our
country, we prefer elective caesarean delivery for a woman with previous tiwo cae-
sarean sections. There have been instances where a woman with previous two cae-
sareans came late in labour and delivered uneventfully.

2.3 Rupture Early in Pregnancy in a Scarred Uterus

| would like to narrate the following case. A woman presented in her third preg-
nancy at 24 weeks of pregnancy in shock. The first delivery was by caesarean
section for obstructed labour, and the baby died of birth asphyxia. The second was
an elective caesarean section with a good perinatal outcome. In the present preg-
nancK, there were no other comorbidities. At admission, she was in haemorrhagic
shock. The uterine contour was absent, there was haemoperitoneum, and the foe-
tus was dead. There was haematuria. She was resuscitated, and laparotom
aeveaFI_ed % féj)ll-thlckness scar dehiscence and bladder rent at the dome of the blad-
er {rig. 2.0). : - : L

The same was repaired, and sterilization was carried out after obtaining informed
consent. In this case, the uterus ruptured in the second trimester itself even though
the scar had never ruptured in the previous pre?nanmes. The Prewous cagsarean
section was 3 years hack, The ?revmus documents showed that the uterus had been
closed with a sm?le locking suture due to an adherent urinary bladder that had been
drawn up to the Tower se(_iment. Inability to achieve double-layer closure and pos-
sible hlqh up scar durln% he previous caesarean could be a passible reason for the
extremely weak scar that gave way in the second trimester.
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Fig. 2.6 (a) Photograph
showing ragged rupture of
the lower segment in the
woman with previous two
caesarean sections.

(b) Urinary bladder rent

2.4  Scar Ruptures Involving Urinary Bladder

Scar ruptures can sometimes be very complex and difficult involving the urinary
bladder. Bladder involvement would substantially increase the morbidity to the
mother. It is easy to recognize bladder injury before laparotomy dué to the
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associated haematuria, The primary repair can be ver?/ demanding due to the associ-
a%ed tfr|ab|I|ty and the tissue oedema of the bladder wall"and surrounding
structures.
| have encountered many such referred cases. One such case is of particular inter-
est. She came to the emergency room. Her previous delivery was a caesarean section
done in a private nursing home. She complained of vaginal bleed, loss of foetal
movements, and diffused pain in the abdomen. She was at 36 weeks of pre%nancy
and had been in labour for 3 h hefore presenting to the emergency room. She was
pale. There was tachycardia. The ,sYstollc blood pressure was 90 mm of Hg.
Abdomen showed signs of superficial foetal parts with the loss of contour of the
uterus. The foetus was dead. Bladder catheter revealed frank haematuria. The
woman was resuscitated. At Iaparotom%, the foetus and placenta were in the abdom-
inal cavity. After extracting out the ba %/ and placenta, we found that the previous
scar had rugtur,ed completely, and the tear had extended downwards towards the
vagina on the right side. There was a large linear rent on the posterior wall of the
urinary bladder stomeg 1cm short of the ureteric orifice. We had already alerted
the urologist. We sutured the lower segment incision. The edges of the downward
extension of the lower segment were ver){ oedematous and friable. It was extremely
difficult to suture, The extension was closed separate of the lower segment after
completely mobilizing the bladder. We used fine catgut Sutures to repair as the fri-
able edges were cutting through. The ureteric orifices were visualized. The bladder
edges appeared bluish, oedematous, and friable, Layered closure of bladder rent
was done with fine sutures. An omental flap was inserted in between the vagina and
the bladder. A suprapubic cystotomy was done. The woman was administered
broad-spectrum antibiotics. I had thought the sutures will %lve way, or she will
develop a fistula. We continued the bladder dralnalge for 14 days. FortunateIP/, she
had an uneventful recovery and healed well. Usually, one would encounter bladder
involvement transversely on the posterior bladder vall or dome. In the above case,
the associated colporrhexis and vertical tear on the posterior bladder wall made it
particularly a demanding surgery. Yang [49] observed three cases of the ruptured
uterus with bladder injury in a 6-month Perlod. All of them had involved the poste-
rior bladder wall and the anterior wall ot the uterus. _
Ho and co-authors [24] reported an interesting case that had an uneventful vagi-
nal dellver¥ after caesarean section. They noticed haematuria after the delivery, and
it was confirmed to be rupture of the scar involving the posterior bladder wall. If
bladder injury is associated with scar dehiscence or rupture, it is very important to
follow the principles of tension-free layered closure of the bladder wall. Bladder
involvement requires a ﬁroper mobilization of the bladder before suturing. The
proximity of the tear to the Ureteric orifices needs to be looked at in situations with
posterior wall or base or bladder involvement. Ureteric catheterization may be nec-
essary if the edge of the tear is very close to the ureteric orifice as theré may be
kinking of the ureters at the time of ouble-la?/er closure. Interposing an omental or
Berltoneal flap could reduce the risk of fistula formation if the suture lines of the
lacder and the lower segment or vagina are very close. Bladder rest in the form of
an indwelling catheter for 7 days to Sometimes 14 days is necessary depending on
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the tissue oedema and friability. The indwelling catheter could be urethral or supra-
pubic dep_endlnt[; on the site of repair and its proximity to the bladder neck.

Some important steps during the, Frlmary caesaredn could help prevent bladder
adhesions and the risk of injury to it if the lower segment ruptures. In this regard
following a secondary analysis of cases undergom? repeat caesarean sections, the
authors recommend that closure of uterus in two layers is less likely to result in
bladder adhesions compared to single-layer closure [>l/].

2.5 Interesting Cases from Literature and Discussion

The literature has many cases of rulqture reported after a caesarean section.

| enumerate a few Of the cases listed in the literature below for their extremely

rar% and chaIIenﬁlng individualized management.. _

anE and colleaques [50] reported an interesting case of asymptomatic large
full-thickness defect n the lower utering segment at rei)eat caesarean section in‘a
woman who had undergone uterine packing to control haemorrhage at previous
caesarean section. _ _

Ahmadi and co-authors [2] reported an extremely interesting case of scar
dehiscence noticed in a patient with previous caesarean section at 24 weeks of
pregnancy which was managed conservatively till 34 weeks when repeat caesar-
ean section was performed to deliver a live baby. The woman had complained of
pain in the abdomen, and the dehiscence with amniotic sac bulging was diagnosed
on the scan. The foetus was doing well. As she was stable and was very keen to
continue the pregnancy, the decision for conservative management was taken after
discussion and counsefllng with the woman and her hushand. The decision was
collectively taken by the couple and the medical team after understanding the pos-
5|blte risks. One-to-one intense monitoring was carried out after admission in the
unit,

A similar case has been reported by other authors [21, 33], In the latter case, the
woman was conservatively managed till 33 weeks on an outpatient basis, though the
defect had been dla?nose_ at 17 weeks of pregnancy. It is interesting to note that in
spite of an obvious full-thickness defect, the pregnancy was continued till the foetus
wats mature enough to be salvaged by elective caesarean resulting in a favourable
outcome.

Stitely and co-authors [45‘] reported a woman with Prevmus caesarean section.
She was planned for surgical ermination of pregnancy at 13 weeks of gestation. She
developed scar dehiscence when preoperative priming of the cervix was carried out
with mlsoFrostoI. , ,

Recently Bolla and coIIeagues [8] reported a pregnant woman with previous cae-
sarean section who was found to have a scar dehiscence at 8 weeks of gestation. The
authors sutured the same by Iaparoschy, and elective caesarean section was carried
out later at 38 weeks. These above sitliations are rare when the scar dehiscence is
not associated with maternal compromise and foetal jeopardy. Suturing and con-
tinuation till term could be a possible alternative.
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There is_a rise in the number of previous caesarean P[egnanmes. It is therefore
very essential to identify the factors which mlght result in‘a weak scar that might
give way during labour. Extensive research has been done to predict scar dehiscence
In a woman underqoing a trial of labour. , , _

Guise et al. [20] undertook a review of varigus studies that included pregnant
women after one caesarean section. They shortlisted 203 studies. They found that
the risk of scar rupture after a caesarean'was 3 per 1000. The risk was 4.7/1000 in
women planned for the trial of labour, and it was 0.26 per 1000 in elective repeat
caesarean section,

Al-Zirqi etal. [4] observed a rate of rupture of a total of 2/1000 for the pre-labour
caesarean section. Tt was the lowest (0.7%3 for women who had elective repeat
caesarean section, and the rupture was found to be significantly higher at 6.7/1000
among women who had a trial of labour. They further observed that among the 80
women who had rupture after the trial of labour, five were after spontaneous vaglnal
delivery and five had vacuum delivery. Age above 40 years, failed trial of labour,
u,nglanned emergency pre-labour caesarean section, induction of labour, and gesta-
tiohal age at or above 41 weeks were found to be factors that significantly increased
the risk of rupture. _ _

In a L-year case-control study from the UK 181, the risk of uterine rupture was
found to b 0.2 per 1000 maternities overall and 2.1 and 0.3 per 1000 maternities in
women with a previous caesarean dellver?/ planning vaginal or elective caesarean
delivery, respectively. The risk increased three times in women with previous two
caesaréan sections and those with interpregnancy interval shorter than 12 months
since their last caesarean delivery. Labour induction and oxytocin use increased the
risk by four times. They observed a case fatality rate of 1.3% and 124 per 1000
perinatal mortality. . , _ _

Kok et al. [261 conducted a prospective cohort analysis from Dutch perinatal regis-
try. They studied the risk of rupture among women delivering after apreviously planned
caesarean section and compared it with women dell\(erm? after a previous emergency
caesarean section. The risk of scar rupture during a trial of labour in a subsequent preg-
nany after previously planned elective cagsarean was significantly hlgher(lORl.G) at
0.3% compared to 0.2% in those who had a previous emergency caesarean. In the
group who underwent elective ,rePeat caesarean also, the incidental finding of scar

ehiscence was higher §0.07 %) in those who had a previously planned caesarean com-
pared to 0.04% among those who had a previous emergency caesarean Section.

Thus, the presence of labour before a caesarean Section ?IVES a stronger scar
subsequently probabgl because labour helps to identify the [ower segment better
and gives a scope of double-layer closure with a better formed lower segment.

In'a 7-year review of the cases in a large tertiary institute in India by Sinha et al.
{42], the authors found the incidence of rupture to’be 0.318% in women with a his-
ory of prior uterine surgery and to be 0.02 % in women without a history of any
prior uterine surgery. Amonig the 47 cases of rupture, 14 did not have any scar, and
all these cases were in labour. 24 out of the 33 cases of ru‘oture of scarred uterus had
a low transverse caesarean scar. Among these 24 cases, labour was induced in 9, 4
were not in labour, and 11 had spontaneous labour.
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One has to be very prudent in selecting the cases with previous caesarean section
for allowing for vaginal delivery. Various factors affect the healing of the uterine
incision like the previous indication, the interval from the last childbirth, the intra-
operative details including the extension of the uterine incision, the type of uterine
incision, the type of closure of the uterine incision, and the postoFeratlve infection
of the uterine incision. Certain factors in the ongoing pregnancy like the estimated
weight of the foetus and the adequacy of the pelvis for the foetus also influence the
decision for TOLAC. o o _

One must follow the guidelines (RCOG revised in 2015) before planning
TOLAC in a woman with previous caesarean section. The risk of dehiscence of a
previous low transverse caesarean scar is 0.2-0.7 % which increases to 2-9 % if the
previous scar involved the upper segment (classical/J-shaped ext_ensmn%. The risk
Increases by two- to threefold when the inter-delivery interval is 12-24 months
(RCOG 20 5? 3, _ _ _

Veena et al. [48] carried out a retrospective study in a referral Institute of South
India over a 2-year Ferlod. They observed 93 cases'in the period studied. The inci-
dence of ruptured uterus was 0-28 %. 95 % were multiparous, and more than three-
fourths of the cases with rupture were in women with a previous caesarean scar.
SlxtY-four percent of women with a previous caesarean had interpregnancy interval
of <18 months’ duration from the last caesarean section. Fifty percent of ruptures in
previous caesarean cases were following the trial of labour. Seven (all without scars)
out of the 93 women with rupture had undergone induction of labour. _

In a recent stud% Brahmalakshmy and Kushtagi [9] analysed the obstetric and
non-obstetric variables among women undergoing Tepeat elective caesarean section
and correlated the intraoperative scar ?rade with the various factors. They observed
that primary caesarean performed before term, sin Ie-IaP/er closure, and a shorter
than 54 months mterpregqnanc interval were S|gn| icantly associated with thinner
scars. Further age more than 35 years, E)rolor]ge rupture of membranes more than
18 h and haby weight more than k? atthe primary caesarean, and postpartum fever
were also associated with thin scar though It was not statistically significant.

Sevket et al. [40] conducted a randomized trial of women undergoing elective
caesarean. They randomlﬁ assigned them to the closure of caesarean incision with
either single layer or double layer. The authors demonstrated that the healing ratio
and the myométrium covering ‘the scar (the measures of uterine scar healing) at 6
months as measured by hydrosonography were significantly higher in those who
underwent closure by double layer versus those by a single layer.

“Inastudy by Micek et al. [3 1 Brewous vaginal dellverK (éither VBAC or other-
wise) and spontaneous onset of Tabour were found to be the most important factor
predicting successful VBAC. Similar findings were observed by other authors [28].

Based on the observations of a case (successful VBAC)-control gfalled VBAC)
study [6], the authors concluded that a previous h_|stor)() of vaginal delivery after the
caesaredn, spontaneous rupture of membranes with labour, and a cervix more than
3 cm at admission are associated with higher chances of successful vaginal delivery.
Theg_further observed that meconium stalnln% of liquor, malposition, and history of
stillbirth are more likely to be associated with failed VBAC. These authors did not
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find factors like inter-delivery interval, maternal age, the indication of the [orewous
caesarean, and the birth weight to be S|E]n|f|cant determinants of successful VBAC.

The risk of rupture increases manY Imes when labour is induced or augmented
compared to the spontaneous onset of labour. Dekker et al.[15] conducted a
population-based retrospective cohort study and observed a three- to fivefold
Increased risk of rupture for any induction and sixfold increased risk for prostaglan-
din combined with oxytocin, and the risk of rupture was highest at 14-fold for aug-
mentation with oxytocin. The risk of rupture goes up many times when prostaglandins
are used for induction compared to mechanical methods of induction. The serious
perinatal outcomes increased by 41-fold in ruptures after induction of labour and by
15-fold in ruptures after spontaneous labour amont{;_women with previous caesarean
scars [3]. The reason being the need for augmentation is likely when the labour has
become protracted after achieving active labour which is an indirect warning about
likely dehiscence or underlying disproportion _ . .

Bujold et al. [10] conducted a case-control study with 1:3 ratio ofthe case (previ-
ous caesarean in labour who had rupture) with the control (previous caesarean in
labour who did not rupture). They observed that the risk of rupture increases signifi-
%aonélyzvglé? single-layer closure (OR=2.69) and hirth weight more than 3.5 kg

In a meta-analysis of various studies, Roberge et al.{37] reviewed nine studies
that included a tofal of 5810 women undergoing trial after previous caesarean sec-
tion and concluded that previous closure with locked single-layer had five times
h|giher risk of n#)ture compared to double-layer closure. The risk was not increased
with_ non-locked single-layer closure of the previous caesarean when compared to
previous double-layer closure. . . .

~ However, inaretrospective comparative study, Hudic and coIIeagues,{ZS] did not
find any significant difference in the rate of ruptures among women with previous
locked Vversus unlocked single-layer closure. _

Scientists have looked at the scar thickness a week before delivery and have used
various cutoffs to predict dehiscence. _ _ _

Sharma et al. [l 1% studied a hundred women with or without previous caesarean
and observed that the sonographic thickness of the scar was significantly less in
women with previous cagsarean sections. _

Bujold and co-authors Bll] conducted a Erospectlve cohort study and recom-
mended a cutoff value of 2.3 mm for scar thickness. The risk of rupture is very high
I the scar is thinner than this and should preclude trial of labour.

Mohammed et al. [31] conducted a prospective controlled study on pregnant
women. They had three groups: one group o Patlen_ts with previous one caesarean,
another group who had previous VBAC, and the third who had unscarred controls,
They studied the scar thickness bg the transabdominal and vaginal scan. The scar
dehiscence rate was found to be 28 %, and it occurred only in the group without
previous VBAC. The dehiscence was significantly more in women in whom the first
caesarean section was performed for cephalopelvic disproportion and when the
interpregnancy interval was short. The authors observed that a scar thinner than
2.5 mm on scan had a higher risk of rupture.



25 Interesting Cases from Literature and Discussion 19

Vaginal and abdominal scans are recommended for measuring the lower uterine
segment thickness. However, Laflammo et al. [27] reported two cases who had. the
previous caesarean performed at 29 weeks. In the subset?uent pregnancy, the vaginal
scan missed a scar dehiscence which was high up on the lower segment that was
picked up on abdominal scan only. So it may be prudent to use both routes of the
scan in patients to double check for the entire lower segment. ,

Uharcek and coIIeagues [47] recommend a cutoff of2.5 mm as the scar thickness
for a sensitivity of 90.9 % and negative Bredlctlve value 0f 95.5%. ,

Recently Mansour and colleagues [29] have recommended multiplanar view 3D
scan for assessment of scar dehiscence before labour, and they found it to have
nearly 100% speuflmzy and positive predictive value. = N
_ ATew authors %39, 3] have tried to work out a prediction model for the_EOS_SIbII-
ity of rupture in the sutisequent pregnancies based on the adjusted log likelihood
ratio. An admission scoring system was designed bg Flamim and Geiger [19].
EV|detr|1ce[-§)8a]sed patient decision aid in the form of a booklet has been develdped
recently [38].

High-Risk Factors for Intrapartum Scar Dehiscence
Age >40 years

Birth interval <18 months

Previous classical caesarean

Previous PT caesarean \

Previous caesarean for placenta previa

Previous extension of uterine incision

Previous uterine wound infection o
Expected birth WEI%ht more than 3.5 kg in the index pregnancy
Scar thickness less than 2.5 mm

Previous uterine closure with smqle layer locked
Induction/augmentation with oxytocin

Induction with prostaglandins

_Randomized control trials would be the ideal way to study the risk of rupture
V\lllth the type of closure, the number of layers of closure, and the sutures used at the
closure.

The CAESER and CORON]S trials [12, 14] have shown that for various param-
eters like blunt versus sharp dissection, single-/double-layer closure, catgut versus
polyglactin, and closure versus non-closure of the peritoneum, the short-term out-
comes are comparable. The results for the long-term outcomes including the risk of
rupture in subsequent pregnancies during labour are yet awaited.

Thus to summarize the scar rupture can occur 5|IentI?/ without labour. It can
occur anytime during labour including the second stage of fabour. It may sometimes
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get reco?,nized after delivery. The following table summarizes the rare or atypical
presentations of scar rupture.

Rare Presentation

Scar dehiscence on routing scan in antenatal period
Abdominal pain anytime during pregnancy

Shock in early pregnancy in a previous scarred uterus
Antepartum haemorrhage

Postpartum haemorrhage _

Postpartum peritonism and haemoperitoneum
Puerperal sepsis grade 3 or 4

References

1

2.
3.
4.
5

9.

10.

11

. Blumenfe

. Bolla D,

ACOG Practice bulletin no. 115. Vaginal birth after previous cesarean delivery. Obstet
Gznecql. 2010;116(2 Pt I&:450.—63. .
Anhmadi F, Shiva S, Akhbari F. Incomplete cesarean scar rupture. J Reprod Infertil.
2013;14(1):43-5. , , _
Al-Zirgi 1, Stray-Pedersen B, Forsen L, et al. Uterine rupture after previous caesarean section.
BJOG. 2010;11 &7):809—20. doi:10.1 111/].1471-0528.2010.02533..E pub2010M.
A|-ZII‘%I I, Stray-Pedersen B, Forsen L, Daltveit AK, Van%en S. Uterine rupture: trends over 40
years. BJOG. 2015;123 5[:780-7. doi:10.1111/1471-052 "13394(£Eﬁ/|Ub ahead of print],
Andersen MM, Thisted DL, Amer-Wahlin 1, Krebs L, Danish CTG, Monitoring during VBAC
study group. Can intrapartum cardlotoco?ra_phy predict uterine rupture among women with
gnor caesarean delivery?: a population-based case-control  study. PLoS One.
016;11(2):20146347. doi: 10.137l/journal.pone.0146347. eCollection 2016.

. Birara M, Gebrehiwot Y. Factors associated with the success of vaﬂinal hirth after one caesar-

ean section (VBAC%_at three teaching hospitals in Addis Ababa, Ethiopia: a case control study.
BMC Pre?nancy Childb. 2013; 13:31. doi: 10.1186/1471-2393-13-31.

d YJ; Caughey AB, EI-Sayed YY, Daniels K, Lyell DJ. Single- versus double-layer
hgsterotom closure at primary caesarean dellverg and bladder adhesions. BJOG.
2 10;117é6¥:6904. doi: 10.1111/j. 1471-0528.2010.02529.X. Epub 2010 Mar 12. _

aD, Raio L, Favre D, Papadia A, In-Albon S, Mueller MD. Laparoscopic ultrasound-guided
repair of uterine scar isthmocele connected with the extra-amniotic sBace in early pre%nancg.
JMinim Invasive Gynecol. 2016';23(2):2'61/\4"dm:10'1'016/lrijm|%'20'15'0 010. Epub 2015 Sep 25.
Brahmalakshmy BL, Kushtagi P. Variables influencing the integrity of lower uterine segment
in_post-cesarean pregnancg. Arch Gynecol Obstet. 2015;291(4):755-62. doi:10.1007/
500404-014-3455-6. Epub 2014 Sep 11. . . .
Bujold E, Goyet M, Marcoux S, Brassard N, Cormier B, Hamilton E, Abdous B, Sidi EA,
Kinch R, Miner L, Masse A, Fortin C, Gagnd GP, Fortier A, Bastien G, Sabbah R, Guimond P,
Roberge S, Gauthier RJ. The role of utérine closure in the risk of uterine rupture. Obstet
Gynecol. 2010;116(1):43-50. doi:10.1097/A0G.0h013e3181e41he3. _
Bujold E, Jastrow N, Simoneau J, Brunet S, Gauthier RJ. Prediction of complete uterine rup-
ture b sono%raphlg evaluation of the lower uterine segment. Am J Obstet Gynecol.
2009;201(3):320. doi:10.1016/j.aj0g.2009.06.014.l-6.



References 2

12. CAESAR study collaborative group. Caesarean section surgical techniques: a randomised fac-
torial trial(CAESAR). BJQG. 010;117{11%: 1366-76. doi: 10.1111/j.1471-0528.2010.02686.x.

13. Cohen A, Cohen Y, Laskov I, Maslovitz S, Lessing JB, Many A. Persistent abdominal pain
over uterine scar during labor as a predictor of dellveIrEy comgllcatlons. IntJ Gynaecol Obstet.
2013;123 3&:200-2. do1:10.1016/},1j90.2013.06,018. Pubz 13 Aug 31, _

14. The CORONIS Collaborative Group. CORONIS - the International study of caesarean section
surgical techniques: the follow-up study. BMC Pregnancy Childbirth. 2013;13:215.
doi: 10.1186/1471-2393-13-215. Published online 2013 Nov 21, .

15. Dekker GA, Chan A, Luke CG, Priest K, Riley M, Halliday J, King JF, Gee V, O’Neill M, Snell
M, Cull V, Comes S. Risk of uterine rupture in Australian women attempting vaginal birth after
one prior caesarean section: a retrospective population-based cohort study. BJOG.
2010;117(11): 1358-65. doi: 10.1111/j, 1471-0528.2010.02688.x, Epub 2010 Aug 17.

16. Desseauve D, Bonifazi-Grenouilleau M, Fritel X, Lathdlize J, Sarreau M, Pierre F. Fetal heart
rate abnormalities associated with uterine rupture: a case-control study: a new time-lapse
approach using a standardized classification. Eur JObstet Gynecol Reprod Biol. 2016; 197:16—
21. doi:10.1016/j.ejogrh.2015.10.019. Epub 2015 Dec 2, .

17. FIGO consensus guidelines on intrapartum fetal monitoring: card|0tocoqraphy_EOc_tober 2015)
http:/lwww figo.org/news/available-view-figo-intrapartum-fetal-monitoring-guide-
lines-0015088. Accessed on 16 Apr 2016. . _

18. Fitzpatrick KE, Kurinczuk JJ, Alfirevic Z, S&ark P, Brocklehurst P, Knight M. Uterine rupture
b% intended mode of delivery in the UK: a national case-control study. PLoS Med.
2012;9 3)_:e|00_1184. doi:10.13 1/épumal.pmed.I001184._ Epub 2012 Mar 13."

19. Flamm BL, Geiger AM. Vaginal birth after cesarean delivery: an admission scoring system.
Obstet Gynecol. 1997:90:907. _

20. Guise J-M, Eden K, Emeis C, Denman MA, Marshall N, FuR, Janik R, Nygren P, Walker M,
McDonagh M. Va%mal Birth After Cesarean: New In5|ghts. Evidence Report/Technology
Assessment No.191, (Prepared by the Oregon Health & Science University Evidence-based
Practice Center under Contract No. 290-2007-10057-1). AHRQ Publication No. 10-E003.
Rockville, MD: Agency for Healthcare Research and Quality. March 2010. .

21. Hamar BD, Levine D, Katz NL, Lim KH. Expectant mana%ementofuterme dehiscence in the
second trimester of pregnancy. Obstet Gynecol. 2003;102:1139-42.

22. Haresh UD, Rohit KJ, Aarti AV. Prognostic factors for successful vaginal birth after cesarean
section - analysis of 162 cases. J Obstet Gynaecol India. 2010;60(6):498-502.

23. Harper LM, Cahill AG, Roehl KA, Odibo AO, Stamilio DM, Macones GA. The pattern of
labor preceding uterine rupture. Am J Obstet Gynecol. 2012;207(3):210. el-6.

24. Ho SY, Chang SD, Liang CC. Simultaneous uterine and urinary bladder rupture in an other-
wise successful vaginal birth after cesarean delivery. J Chin Med Assoc. 2010;73(12):655-9.
doi:10.1016/S 1726-4901 (10)70143-X. . . .

25. Hudic 1 Bujold E, Fatusic Z, Roberge S, Mandzic A, Fatusic J. Risk of uterine rupture follow-
ing locked vs unlocked sin Ie-Ia?/_er closure. Med Arch. 2012;66(6):412-4.

26. Kok N, Ruiter L, Hof M, Ravelli A, Mol BW, Pajkrt E, Kazemier B. Risk of maternal and
neonatal complications in a subsequent pregnancy after planned caesarean section in a first
birth, compared with emergency caesarean Section: a nationwide comparative cohort study.
BJOG. 20 4;121(22:216—23._d0|:I0.1111/1471-0528.12483._ o

21. Laflamme SM, Jastrow N, Girard M, Paris G, Bérub(SL, BUJO|d E. Pitfall in ultrasound evalu-
ation of uterine scar from prior preterm cesarean section. AJPRep. 2011;(1):65-8, doi: 10.10
55/5-0031-1284222. Epub 2011 Jul 22. o _ .

28. Madaan M, Agrawal S, Nigam A, Aggarwal R, Trivedi SS. Trial of labour after previous cae-
sarean section: the predictive factors affecting the outcome. J Obstet Gynaecol. 2011;31(3):224-
8. doi: 10.3109/01443615.2010.544426. o o

29. Mansour GM, El-Mekkawi SF, Khairy HT, Mossad AE. Feasibility of prediction of cesarean
section scar dehiscence in the third trimester by three-dimensional ultrasound. J Matern Fetal
Neonatal Med. 2015;28(8):944-8.


http://www.figo.org/news/available-view-figo-intrapartum-fetal-monitoring-guide-

22

30.

3L

32.

3.

34.

35.

36.

3.

38.

39.

40.

41,

42.

43.

44,

45,
46.

2 Rupture of the Uterus Scarred Due to Previous Caesarean Section

Micek M, Kosinska-Kaczynska K, Godek B, Krowicka M, Szymusik I, Wielgos M. Birth after
aprevious cesarean section - what is most important in making a decision? Neuro Endocrinol
Lett. 2014;35(8):718-23. _ _
Mohammed AB, Al-Moghazi DA, Hamdy MT, Mohammed EM. Ultrasonographic evaluation
of lower uterine se%ment thickness in pregnant women with previous cesarean section. Middle
East Fertii Soc J. 2010; 15(3): 188-93. d01:10.1016/j.mefs.2010.06.006.
Mwenda AS. 4th stage transvaginal omental herniation during VBAC complicated by shoulder
dlystoua: a unl%ue presentation of uterine rupture. BMC Pregnancy Childbirth. 2013;13:76
E)SSN: 1471-2333). . _ _

yelese Y, Tchaho JG, Chapin B, Nair A, Hanson P, McLaren R. Conservative management of
uterine ru?ture diagnosed prenatally on the basis of sonography. J Ultrasound Med.
2003;22:977-80. _ . . _
Perrotin F, Marret H, Fignon A, Body G, Lansac J. Scarred uterus: is a routine exploration of
the cesarean scar after vaginal birth always necessary? [Article in French], J Gynecol Obstet
Biol Reprod (Paris). 1999;28(3):253-62. _ _
Qureshi B, Inafuku K, Oshima K, Masamoto H, Kanazawa K. Ultrasonographic evaluation of
lower uterine segment to predict the mte%rlgy and uahtg of cesarean scar during pregnancy: a
Rro(s)pectwe study. Tohoku J Exp Med, 199 ;183(8:55- 5 ©

COG quidelines Birth after Previous Caesarean Birth (Green-top Guideline No. 45)
Published: 01/10/2015 httgs://www.rcog.org.uk/en/gu|deImes-research-serwces/gu|deI|nes/
tg45/. Accessed on 16 Apr 2016. . o

oberge S, Chaillet N, Boutin A, Moore L, Jastrow N, Brassard N, Gauthier RJ, Hudic I, Shipp
TD, Weimar CH, Fatusic Z, Demers S, Bujold E. Single- versus double-layer closure of the
hysterotomy incision during cesarean delivery and risk of uterine rupture. Int J Gynaecol
Obstet. 2011;115(1):5-410. doi: 10.1016/}.ijg0.2011.04.013. Epub 2011 Jul 26. .
Schoorel EN, van Kuijk SM, Melman'S, et al. Vaginal birth after a caesarean section: the
development of a Western European population-based prediction model for deliveries at term,
BJOG. 2014; 121(2): 194-201. doi: 10.1111/1471-0528.12539; discussion 201.
Scifres CM, Rohn A, Odibo A, Stamilio D, Macones GA. Predicting significant maternal mor-
bidity in women a_ttemptmg vaginal birth after cesarean section. Am J Perinatoi
2011;28(3): 181-6. doi:10.1055/s-0030-1266159. Epub 2010 Sep 14,
Sevket O, Ates S, Molla T, Ozkal F, Uysal O, Dansuk R. H%drosonographm assessment of the
effects of 2 different suturing techniques on the healing of the uterine scar after cesarean deliv-
Ie:ryb IzrétJGynaecoI Obstet. 2014; 125(3):219-22. doi:10.1016/j,ij90,2013.11.013. Epub 2014

3

Sharma C, Surya M, Soni A, Soni P, Verma A, Verma S. Sonographic prediction of scar dehis-
cence in women with previous cesarean section. J Obstet Gynaecol India. 2015;65(2):97-103.
doi:10.1007/s13224-014-0630-4. Epub 2014 Nov 4. _ .
Sinha M, Gupta R, Gupta P, Rani R, Kaur R, Singh R. Uterine rupture: a seven year review at
a tertiary care hospital in New Delhi, India. Indian J Community Med. 2016;41(1):45-9.
doi:10.4103/0970-0218.170966. o . .

Smith GC, White IR, Pell JP, Dobbie R. Predicting cesarean section and uterine rupture among
w(;)men attempting vaginal birth after prior cesarean section. PLoS Med. 2005;2(9):¢252. Epu

2005 Sep 13.

SOGC glinical Practice Guidelines. Guidelines for vaginal birth after previous Caesarean
birth. No 155 (/Re laces guideline No 147), February 2005. http://so c.org/wg)-content/
uploads/2013/01/155E-CPG-February2005.pdf 10.3109/14767058.2014.938626. Epub 2014
Jul 22. Accessed 16 Mar 2016. _ _ . o

Stitely ML, Craw S, Africano E, Reid R. Uterine scar dehiscence associated with mlsogrostol
cervical priming for surgical abortion: a case report. J Reprod Med. 2015;60(9-10):445-8.
Sun CH, Liao CI, Kan YY. “Silent” rupture of the unscarred gravid uterus with subsequent
gelvm abscess: successful laparoscopic management. J~ Minim Invasive Gynecol.
005;12(6):519-21.


https://www.rcog.org.uk/en/guidelines-research-services/guidelines/
http://sogc.org/wp-content/

References 23

47. UharCek P, BreStansky A, Ravinger J, Mifiovd A, Zajacovi M. Sonographic assessment of
lower uterine se%ment thickness at term in women with previous cesarean delivery. Arch
Gynecol Obstet. 2015;292(3):609-12. doi:10.1007/500404-015-3687-0. Epub 2015 Mar 27.

48. Veena P, Habeebullah S, Chaturvedula A. A review of 93 cases of ruptured uterus over a period
of 2 years in a tertiary care hosgltal in South India. J Obstet Gynaecol. 2012;32(3):260-3. doi
:10.3109/01443615.2011.638091. . _ _

49. Yang B. Bladder rupture associated with uterine rupture at delivery. Int Urogynecol
J. 2011;22(5):625-7. doi;10.1007/500192-010-1318-7. Epub 2010 Nov 25. .

50. Zhang J, Chen SF, Luo YE. Asymptomatic spontaneous complete uterine rupture in a term
pregnancy after uterine packln% during previous caesarean section; a case report. Clin Exp
Obstet Gynecol. 2014;41(5):597-8.



Rupture of Apparently Unscarred Uterus

There have been many occasions when a multh[a\_/lda with neglected labour pre-
sented to the emergency room in shock with the clinical features of tachycardia (low
volume pulse), hypotension, and severe pallor. The woman may not complain of
much pain because the violent contractions have ceased. In a typical case, the
abdominal examination would reveal free fluid (haemoperltoneumg superficial foe-
fal parts, absent foetal heart sounds, and variable (usually mild) vaginal bleed.
Vaginal examination in such a scenario would reveal recession of the presenting part
lgr no foetal parts felt either through the os if it admits a finger or through the
omices.

Developed countries have phased out rupture of the uterus due to neglected and
obstructed labour, Unfortunately, these maladies still happen in our and other devel-
oping countries [r11-13]. These'have distinctly come down over the last two decades
with_efficient referralsand emergency obstetric facilities made available at com-
munity health centres. It was very disheartening to read the article by Prajapati and
co-authors POQ The authors rePorted three cases on whom they performed a post-
mortem. All ofthem were reported to have difficult labour, and postmortem revealed
haemorrhagic shock with ruptured uterus and foetus in the peritoneal cavity.

Such cases should be recognized ea,rI%/, and one must carr?/ out the needful like
resuscitation and definitive treatment wit Iaparotom)[/ promptly. If recognized early
and treated approprlatel%, the maternal mortality due to ruptured uterus and haemor-
rhag!c shock should be brought to zero, _ _

ingh and Shrivastava [13] reported rate of rupture 0f 0.152% in women without
auterine scar. In yet another study from Rohtak (North of India), GuFta and Nanda
[7] reported that 52.6 % cases of rupture were due to neglect and obstructed labour.

Khooharo et al. [8] observed that the incidence of ruptured uterus was 20% in
obstructed labour. They studied 40 patients with obstructed labour and barring one
woman who was a primigravida, all the other seven women who ruptured their
Uterus were multlgzra_wda. Rupture of the uterus following obstructed labour has
high perinatal mortality. Fortunatelgl, this kind of a typical case is very easy to rec-
ognize even by an undergraduate student.

© Springer Nature Singapore Pte Ltd. 2017 25
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However, a rupture of the uterus in a multigravida can have varied
presentations.

31  Rupture in the Second Stage

| would like to narrate a few cases. A woman p_re%nant for the second time with a
previous normal, uneventful delivery presented in Tabour. | examined her at admis-
sion. The vitals were normal. She was not anaemic. Abdomen revealed a singleton
term foetus with moderate contractions. The foetal heart sound was 120 dropping to
100/min. On vaginal examination, she was fully dilated with vertex at +2 station and
a normal pelvis. There was no caput or moulding. | admitted her and informed the
sister to take her delivery immediately. The dropping foetal heart sound worried me.
| got a call from the sister half an hour later that she has not delivered, and the foetal
heart sound is no Ion(71er heard. | rushed to attend to her. She was stable. Pulse was
100/min. BP was 120/70 mm of Hg. There were no contractions, and the foetal heart
sound was absent. On vaginal examination, the head had receded to 0 station. There
was no bleeding from the vagina. When | inserted a urinary catheter, there was frank
haematuria. | wheeled her for immediate laparotomy which confirmed a rent in the
left lateral wall (Fig. 3.1) involving both the upper and lower segments. The rent had

Fig. 3.1 Rupture of the lateral wall of the uterus
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involved the bladder, and the foetus was lying in the peritoneal cavity. | had to resort
toah){_sterectomy. The bladder rent was repaired. o _ _
Urilike the bladder rents following obstructed labour or mvolwm{; previous scars, in
this case, the edges of the bladder rent did not seem to be oedematous or friable. On
later questioning, she gave a history of curettage for a previous spontaneous abortion.
| presume there must have been a fow perforation with the bladder ?ettmg adhered to
It. It is very important to understand that the uterus is likely to rupture in the second
stage after'going through the whole labour if there is a weak point in the lower se?-
ment. Xia and colleagues LZO] reported two cases, one of whom had a scarring due fo
?Iacenta_accreta and the otner without apparent cause. Both these cases also had mani-
ested with foetal bradycardia before manifesting rupture. Foetal heart rate abnormali-
ties were found to be the most frequent manifestation [6] among the 25 cases with
complete rupture in a retrospective analysis of ru?tures over 20 years. The gradual
diminution of amplityde of uterine contraction followed by severe prolonged brady-
cardia has been described as staircase sign by Matsuo and colleagues [9)]

The case emphasizes the need to monitor and be vigilant even in the second stage
of a woman who appears to be a low-risk case in labour.

| would like to detail another case | had managed about 10 years back. The case
was handed over to me in the labour room as a third gravida with previous two nor-
mal deliveries. She had been admitted half an hour earlier with term gregnancy in
the second staqe with foetal demise. There was no history of bleeding. She had been
started on oxytocin drip as there had been no contractions observed at admission,
When | examined the woman, she aggeared peaceful and comfortable. Her pulse
was 90/min. Blood pressure was 120/80 mm of Hg. She was deIY anaemic.
Abdominal examination revealed term size uterus with expected foeta WeIPhT of
3 kg. The contour was well made out. There were no contractions. The foetal heart
sound was absent. Vaginal examination revealed a fully dilated and effaced cervix,
The vertex was at 0 station. There was no caput or moulding. There was no bleed-
ing. The pelvis was normal gynaecoid. She did not have ar]P/ pain. In fact, she
requested me to do a caesarean as she had not delivered in spite of 1h of bemq_m
the second stage. | reassured her and counsglled for oxytocin drip and vaginal deliv-
erg. | continued the oxytocin drip. The Fatlent’_s condition remained the same. The
labour had come to a standstill. Contractions failed to establish, so I took her ug for
a caesarean section as she refused any destructive operation. On opening the abdo-
men, | observed that the lower segment had com?letely given way with the shoul-
ders presenting at the edg%s of the rupture. The Toetal trunk and breech were still
inside the upper segment. There was minimal haemoperitoneum. The shoulders had
probably tamponade the ruptured edlges (Fig. 3.2). _

It incleed mace me feel miserable to have missed rupture. In this case, foetal
demise and the loss of uterine contractions in established labour especially in the
second stage were the features signalling possible rupture. In the previously dis-
cussed case, the sequence of events happened right after admission, and the chang-
ing findings with the contractions ceasing, the sfation recedmg, and the foetal heart
disappearing were clear features of rupture. Thus even though the woman is stable
without any other features of rupture, these two important findings of cessation of
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Fig. 3.2 Line diagram depicting tamponade by shoulders s on the edges of the ruptured lower
segment LS preventing exsanguination

contractions and foetal demise in labour in a multigravid woman may be the only
clue for suspecting rupture esi)emally when the previous record of the station of the
presenting part is not available. I still vividly remember the name and face of the
patient and her eamest request for cagsarean. Fortunately, 1 did not try any instru-
mentation or destructive Frocedur_e. The,ada?e that when a multiparous woman
feels that something is not well with her in established labour, we need to heed to
her, is so true for this case. There was no other cause for this rupture other than the
fact that she was a multiparous woman.
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3.2 Rupture Misdiagnosed as Antepartum Haemorrhage
Due to Placenta Previa

| would like to narrate two cases that bring out a close differential diagnosis confus-
ing the picture and delaying the diagnosis. _ _

A woman in her third pregnanc presented at term pregnancy with bleedlngbfrom_the
vagina. It was the first episode of Dleeding. She was in shock &t admission. Abdominal
examination, however, revealed a lax abdominal wall with a poor tone of the rectus
muscle. The contour was made out. The foetal parts were not superficially al?able but
were easily palpable. There were no uterine contractions. The duty resident made a
diagnosis of placenta previa with intrauterine foetal demise. The patient was quickly
resuscitated and wheeled for caesarean. At laparotomy it was realized that the uterus had
ruptured, the foetus was in the amniotic sac with fluid pockets around it, and the back of
the foetus was under the abdominal wall resulting in  false sign of maintained contour
ofthe uterus. What was perceived as Iow-Iyln%pIace_nta on sonagraphy was the retracted
uterus. In this case, the definitive management was immediate laparotomy as she was in
shock. So the exact preoperative diagnosis may be inconsequential. _

| would like to narrate yet another interesting case we recently mana%ed_ in our
hospital. A woman pregnant for the third time, with previous two normal deliveries,
was referred from a primary health centre as a case of suspected abruption. She was
32 weeks Pregnant and complained of sudden onset Ralnful bIeedlln? followed by
loss of foetal movements. She was not hypertensive. There was no history of trauma
or previous fibroids. She had been transfused a pint of blood in the primary health
centre 16 h before she came to our hospital. Her pre%na_ncy Was So far unsupervised.
There was no history of prior caesarean/abortions/uterine procedures.

At admission to our hospital, her pulse was 100/min and blood pressure was
110/70 mm of Hg. She was moderately pale, ill-nourished, and asthenic. The admit-
ting resicent made a diagnosis of abruption because the uterus was 32 weeks size with
normal contour and slignt tenderness. The foetal heart sound was absent. The cervix
was uneffaced and closed, and there was no bleeding observed. Urinary catheter
revealed high-coloured but adequate urine. We transfused one more pint of whole
blood as the haseline investigations revealed moderate anaemia with a haemoglobin
0f6.5 9%. The coa?ulatlpn profile and blood ureaand creatinine were normal. Labour
induction was starfed with 50 pé] of misoprostol su,bllnguall¥. The Au,nlor consultant
reviewed the case and concurred with the clinical findings, The bedside sonography
by the consultant revealed a foetus with signs of spalding, with adequate liquor around
the foetus. The foetus was presenting as vertex hlgfh up. The placenta was found ante-
rior, but a succenturiate lobe of the placenta was Tound to be overlying the os. There
was no free fluid. The revised diagnosis was as placenta previa with foetal demise.
The Fatlent had not responded to [abour induction. The case was discussed with me
and | saw the woman nearly 36 h after admission. | observed that she was asthenic,
ill-nourished, and not in pain. Her pulse had settled to 90/min, and BP was stable at
120/80. There was ade_twate urine output. Abdominal examination revealed a 32-week
size relaxed uterus with absent foetal heart sounds. Vaginal examination revealed a
closed cervix but no presenting part from the fomices. We discussed, and since she
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was stable with a macerated foetus, with placenta previa, with no further bleed, we
took a calculated risk of extra-amniotic saling instillation after counselling and dis-
cussing with the woman. The same was performed uneventfully. She was under strict
observation for any bleeding. Facilities for immediate caesarean section were kept
ready in the case of bleeding. She remained status quo for the next 24 h. I must confess
| was internally reflecting with the finding of no'presenting part from the fomices
gnawmﬂ at me; when in the middle of the night | woke Uf) aﬁonlzed when it dawned
on me that we have missed ruptured uterus. |'felt miserable. aEarotomy confirmed a
longitudinal rupture of the anterior wall of the upper segment (Fig. 3.3).

Fig. 3.3 Longitudinal rupture of the anterior wall of the uterus with friable oedematous margins



3.2 Rupture Misdiagnosed as Antepartum Haemorrhage Due to Placenta Previa 3l

_The foetus was lying in the peritoneal cavity with intact membranes and amni-
otic fluid. The placenta was anterior and so was the back of the foetus. There was
about 400 ml haemoperitoneum. , , S

The case humbled me. Thinking back, | realized that the bias of admission diag-
nosis, the false appearance of,preserved_ contour due to anterior back with intact
amniotic sac and amniotic fluid around it, and the steadily settling pulse rate and
stable blood pressure had misled me. . _

However, there were enough typical features. The presence of painful bleeding,
moderate pallor, and inability to establish labour with inducing agents and the lac
of presenting part from the fornices or through the cervical os are glaring enough to
suggest rupture. The woman was not in shoc qusmly due to retraction of the uter-
ing margins which were no longer bleeding brisklyinside. These cases may get
misdiagnosed as antepartum haemorrhage due to low-lying placenta or abruption
placenta at the first presentation, _

| would like to rlng out this important take-home messa%e and an important
component of the checklist. 1 would'like to emphasize that whenever one oes an
abdominal sonograEhy for cases of antepartum haemorrhage, one should look at the
continuity of the uterus from the cervix preferably with some fluid in the urinar
bladder (which we all ignored with the patient on"a continuous blacder dramage{
As a checklist, the continuity of the myometrium should be traced till the fundus
and posteriorly to rule out rupture in every case of antepartum haemorrhage. In this
case, once aqal_n it was the retracted ruptured uterus that was mistaken for a placen-
tal lobe overlying the cervix (Flg. 4. _ ,

This lady must have ruptured when she initially presented with bleeding to the
health centre. The omental reaction and the oedematous and friable edges of the
ruptured uterus put in vain all efforts to repair ,resultlng in cut through and more
bleed, and after all the struggle at repair, we decided to do a subtotal hysterectomy.
The procedure and recovery were uneventful. It is therefore very important to have
a high index of suspicion of rupture in every case with antepartum haemorrhage.
The reason for rupture, in this case, remains unexplained.

Fig. 3.4 Schematic line diagram showing the retracted uterus U mistaken as the placental lobe.
The extruded foetus F is in the intact amniotic cavity with amniotic fluid A. The placenta P is
anterior
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3.3 Rupture Due to Misdiagnosed Malpresentation

| would like to narrate one more case which | had managed as a registrar, A
woman was admitted in her third pregnancy at 37 weeks in €arly labour with foe-
tal demise. She had no comorbidities. She was in spontaneous labour. She had
leaked amniotic fluid from the vagln_a about 3 h before presenting. There was a
loss of foetal movements. The admitting registrar had made a diagnosis of a
breech presentation with cord prolapse with absent pulsations. The woman pro-
gressed spontaneously in labour, and when | took over the labour room, she was
getting good contractions and she was fully dilated with the feet of the haby in the
vagina. There was no augmentation of labour. She was not anaemic. The uterus
Was re?ular_ly actmg. After about Lh when she did not expel the foetus spontane-
ously, I'decided to deliver her. The feet were in the vagina, so | gave traction to the
same and uneventfully delivered the dead foetus as assisted breech dellver%. It was
a 2 kg foetus. What Tollowed was a nightmare. There was postpartum haemor-
rhage, and when | examined the vagina, It was intact, but there was a cervical tear
on the left side. It was pretty deep. | tried reaching the apex. | gave traction after
suturing the highest reachable level but still could™not reach the apex. | informed
the consultant and arran%ed blood and shifted her for proceeding under general
anaesthesia. In the last 1h of struggle, her pulse had risen to 120/min and systolic
BP had fallen to 90 mm of Hg. Under anaesthesia, the consultant did a vaginal
exam and suspected rupture. We proceeded with IaparotomY. There was rent in the
lateral wall of the uterus. The, staﬁ suture taken from below was seen, and the
cervical tear was continuous with the rent on the uterus. A hysterectomy was car-
ried out. The patient recovered from the procedure well. Fortunately, there was no
colporrhexis. The audit with the consultant the next da%/ was an unforgettable
experience. The notes of the admitting resident revealed that the vagina was 2 cm
dilated with feet, cord, and the head tipped to the side. There were no cord Rulsa-
tions. The findings clearly meant that a transverse lie had been missed. Though
the labour progressed spontaneously till full dilation and the feet ?ot delivered
from the cervix into the vagina, it was truly not breech throughout labour. The
lower segment must have been in impending rupture when the feet were pulled in
an attempt to deliver the baby as breech, The uterus would have ruptured as the
delivery was being attempted. The learning point here is that one has to be very
careful while interpreting the vaginal examination findings especially when it isa
compound presentation with a cord loop. Ijust wondered whether an intrapartum
scan would have revealed that it is a transverse lie. Of course, those days (nearly
20 years back2 we never had any scan facilities in the labour room. The lie may
sometimes get missed because the Ilcwor has got drained and the pelvic grlﬁ does
not aﬂpear empty. | have illustrated the above case in detail though it is a known
fact that labour n a transverse lie can cause rupture to brlng out how subtly the
detection of transverse lie can get missed especially in a labour room with"high
turnover and changing doctors in shift duties.
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3.4  Rupture Due to Trauma of Friable Lower Segment
During Caesarean Section

| faced a once in a lifetime situation about 12 years back. The registrar operating in
the emergency ogeratlon theatre called me. A second gravida admitted with
obstructed labour had been taken up for caesarean section. The resident had carried
out lower serent caesarean section. The bab}/ was born alive but asphyxiated. The
registrar called because he could not identify the ed%es of the incision and had sus-
pected extension of the lower seqment incision. The abh/ delivery was difficult. The
woman had already bled quite aTot. When ljoined in, what | observed was unimagi-
nable. The incision on the lower segment had extended all around detaching the
uterus completely from the vagina at the fornix. Whereas the,up{)er edge of the
incision was seeri, the lower flap was nowhere identifiable. To orien mgse | had to
quide a finger from the vagina below. The finger was seen from above, but the upper
segment was no way connected. The cervix or lower segment was not identifiable. |
had to resort to hysterectomy and closure of the vault (Fig. 3.5). It was once in a
lifetime fmdmg. he birth canal with the merged cervix and vagina must have got
avulsed from the attachment to the uterocervix. It mlﬁht have been in the process of
mpenqu rupture, and the caesarean incision and extraction of the haby completely
disrupted the attachment of the fornix all around .

| quess the incision for the caesarean must have been low on the fused vagino-
cervix (part of the birth canal in the second stage). It might be a wise idea to eelp
the incision in the lower segment slightly higher to avoid caesarean througih col-

potomy in women subjected to caesarean section late in the second stage of Tabour.

Fig. 3.5 Schematic diagram showing upper segment completely detached from the vagina
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Thus, a multiparous woman would rupture when there is an obstruction to labour
or when there is a transverse lie. A spontangous rupture in the absence of these can
also happen in a multiparous woman as with increasing parity few of the myome-
trial fibres get reRIaced with scar tissue. Rupture can occur in grand multiparous
woman, even in the absence of labour, as has been reported by Gueye et al. [5],

In an interesting study on mice, Skurupiy and colleagues [ 5& obServed that after
repeated pregnancies thé involution of myometrium gets delayed. There is hypertro-
P_hy of myometrium against poor vascularization, thereb resu_ltlngi in the destryc-
ion of myocytes. The same authors [16] further confirmed that involution after third
pregnancy takes longer to remove the necrosed myometrium.

3.5  Rupture of Unscarred Uterus from Literature

Rare causes of ruptured uterus in unscarred uterus have been described in the litera-
ture, Authors 145) have reported rupture of the fundus of the uterus following road
traffic accident that caused foetal death and merited hysterectomy. .

Sun et al. [17] reported the case of a third gravida. She had presented with upper
abdominal pain“at 17 weeks and later evolved into acute haemoperitoneum and
shock. LaparotomY diagnosed rupture of the fundus of the uterus with intraperito-
neal extrusion of the foetus. No cause could be attributed to the rupture. Various
aetiologies for ruptured uterus including cocaine abuse have been reported in the
literature as a cause of the uterine rupture [1]. An extremely interesting case was
_rePorted by \/\_/an?I and colleagues [19&. The woman had comual rugture but with live
intact foetus in the uterus at 21 weeks. The same was manaqed y suturing of the
rent and continuing the pregnancy. Caesarean delivery was later performed at 33
weeks of pregnancy. . _ _

Cuellar [3] reported a woman who was administered 800 fig of misoprostol for
second-trimester abortion. She had previous two normal deliveries and had no scar.
IShe dteveloped a linear tear in the uterus which was diagnosed and sutured at
aparotomy. : : - .

pSyed and colleagues [18] reported a fifth gravid woman with missed abortion in
the second trimester. Abortion was induced with 400 jig of mlsoRrostoI. After four
doses she did not abort and so misoprostol had been repeated. She developed con-
tinuous pain. At laparotomy, she was found to have a broad ligament hematoma. On
opening the same, there was a tear in the lateral wall. _

Inaecently published article Ll_l], the authors observed the rate of rupture in an
unscarred uterus to be 0.28%. This study was from a large tertiary care hosgntal
catering to women of low sociogconomic status. They observed that only 48.6 % of
cases with ruptured uterus had a previous caesarean scar. 24.3 % had" obstructed
labour. 85.1 % had a complete rugture. Rupture involved the anterior wall in 69%.
10.8% had coIPorrhexm, and 6.8% had associated bladder injury. A hysterectomy
was necessary tor 61 %. Internal iliac ligation had been performed in 2.7 % of cases.
Perinatal mortality was 90.5%, whereas maternal death occurred in 13.5% cases.
Rizwan and co-authors [12] observed similar results in their study over a 2-year
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period In Pakistan. They observed that prolonged neglected obstructed labour was
responsible for 53.33 % of the ruptured uterus. _ o
In a 2-year audit of ruptured uterus in a large tertiary care centre in Delhi, India,
the authors FLfound that 12.6 % were in the unscarred uterus s0.04 % of the deliver-
|e52.. Half ot these were due to obstructed labour. Uterine malformations, adminis-
tration of oxytocics, and instrumental deliveries were the other reasons for rupture
In unscarred uterus, _ . _
Gibbins et alj%4] compared the ruptures in the unscarred uterus with those in the
scarred uterus. Théy observed that the rupture in the unscarred uterus was more
likely to occur in & multiparous woman and with oxytocin administration. They
furthier observed that the maternal morbidity, hysterectomy, and perinatal mortality
are significantly higher with rupture in unscarred uterus compared to rupture among
women with Prewo_us caesarean section. _ _
Thus, ruptures in an apparentI?/ unscarred uterus are usually seen in a multi-
ﬁrawda._ It can happen due to obstructed labour because of a hig baby, a deflexed
ead with posterior position, and transverse lie in labour. Most of these ruptures
would involve the lateral wall. The rupture could start in the lower segment but
would invariably involve the utering arteries. Cases with rupture due to neglected or
prolonged or obstructed labour in a multllparous pregnant woman are more likely to
involve the lateral wall. They are more likely to require a hysterectomy and have
higher maternal mortality and perinatal deaths.
Box 3.1 summarizes the features associated with rupture of the unscarred uterus.

Box 3.1 Features of Rupture in Unscarred Uterus

Haemorrhagic shock with haemoperitoneum in labour _

Loss of uterine contour and superficial foetal parts and foetal demise

BIeedln? in the third or late second trimester associated with pain and loss of
foetal movements o _ _ .

Cessation of utering contractions in labour with or without bleeding from the

vagina L . .
Profound foetal bradycardia invariably resulting in foetal demise in labour
Recession of presenting part _

Inahility to feel foetal parts through the cervix
Brisk postpartum haemorrhage
Intrapartum or postpartum haematuria
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Rupture of the Uterus Weakened
Due to Rare Causes

The search for newer and newer conservative ai)proach for avertin(% hy.sterectom?/ in
apatient with atonic PPH has had its journey till B-lynch suture established itself as
an accepted standard technique [3]

4.1 Rupture Due to Previous Compression Sutures

| would like to narrate the following case. A woman pregnant for the second time
presented at 24 weeks of pregnancy with shock. She had no live children. She expe-
rienced severe abdominal pain and'bleeding from the vagina Lh before the presenta-
tion. On examination, she was in haemorrhagic shock with obvious features of
haemoperitoneum and superficial foetal parts and absent foetal heart sounds. At lapa-
rotomy, there was more than a litre of haemoperitoneum. It was aqom,zmg to find a
Z-shaped ragged rupture of the anterior wall of the upper segment (Fig. 4.1a). The
dead foetus was Iyln? in the peritoneal cavity. The edges were briskly bleedln% | had
to resort to hysterec_omY. The procedure and recovery were uneventful. The past
obstetric history available in her documents was a wake-up call, The woman had
been admitted in her first pregnancy to our hosBltaI with a diagnosis of abruption and
foetal demise due to preeclampsia‘at term. Lanour had been induced, and she deliv-
ered. There was a massive atonic postpartum haemorrha?e. Systematic devascular-
ization and internal iliac artery ligation failed to arrest bleéding. In a desperate
attempt to save the uterus, as ‘she was nulliparous, the consultant had given box
sutures in the anterior wall of the uterus (FI% .1b) to compress it tightly. The sutures
succeeded in controlling the bleeding, and the uterus was conserved. She had an
uneventful recovery after receiving multiple blood and component transfusions,

|t was the bites of the box suture in the upper segment given at the previous lapa-
rotomy that behaved like an upper seﬁment scar and ruptured in the second trimester
of the”subsequent pre%nancy. It is therefore very important to understand that no
%ﬁmptressmn sutures should"ever involve taking Dites through the upper segment of

e uterus.

© Springer Nature Singapore Pte Ltd. 2017 3
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Fig. 4. @ A phqtog_raph of the hysterectomy specimen showing Z-shaped tear in the upper seg-
ment. (0) Schematic diagram of the box compression sutures (1,2,3) applied in the quersegment.
F.T fallopian tube and R.L round ligament (Reproduced with permission from J Obstet Gynecol
India. Vol 57, No. L: January/February 2006, Page 79-80)

4.2  Rupture After Previous Manual Removal of Placenta

Itis mysterious how and when the upper segment becomes weak.

| encountered this case about 14 years back. A woman presented in her second
pregnancy at 36 weeks of gestation with breech presentation and premature rupture of
membraries. The index pregnancy was spontangous conception. In the first pre?nancy
2 years back, she had a spontanedus vaginal delivery attended at home by an untrained
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attendant. There was a history of difficult placental delivery. She had presented to our
hospital 3 days after delivery with features of grade IV puerperal sepsis with frank
peritonitis. A laparotomy then revealed 11 of pus in the peritoneal cavity with a puer-
?eral uterus. Peritoneal Iavag_e and drainage were carried out. She had made an unevent-
ul recovery and had been discharged after 10 days of hospital stay. Given premature
rupture of membranes with flexed breech presentation, caesarean section was decided
and performed. To our immense surprise, there was a ragged old rent in the fundus of
the uterus through which the membranes were bulging out. A lower segment incision
delivered a 2.2 kg bab[)(]. The edge of the fundal rent was freshened for repair, but the
wide ragged edges witn bleeding compelled me to perform a hystere_ctomY (Fig. 4.2).
| could only thank the Almighty Tor giving her breech presentation without labour and
thus makln(]] our decision for caesarean clear cut. Ifonlg/ she had gone into spontaneous
or induced Tabour, there would have been a calamity. Some women are indeed lucky,

Manual removal of the placenta has been associated with problems. A forcetul
removal of an adherent placental lobe could result in weakening resulting in bleed-
ing infection or even rupture.

Fig. 4.2 The hysterectomy specimen showing ragged rent in the fundus of the uterus
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Akinola et al. [2] reported a multiparous woman whose third stage was attended
b?/ an untrained attendant. There was difficulty in removal of placenta which was
attempted by the attendant. She developed a rupture of the uterus with the eviscera-
tion ofthe bowel through the uterine rent protruding from the vagina. It is rare to see
such incidents. - _
~ Zwartand colleagues [7] reported the second gravida with Ilfe-threatenln? bleed-
mg (ue to ruptured uterus that occurred while doing a manual removal of the
retained placenta. She required hysterectomy and embolization. She had earlier
underFone curettage for abortion. Thus retained placenta is also a feature of abnor-
mal placentation and a preexisting possible weakness in the myometrium that could
form a rent when attempting forceful manual removal of the placenta.

4.3  Rupture of Uterus Weakened Due to Previous
Intrauterine Procedures

The weakening of the uterus could be brou%lht about by curettage or perforation or
any intrauterine procedure where the complication remains silent and weakens the
utérus. It comes to light only after amishap like a ru(i)ture or adherent placenta in the
subsequent pregnancy. Something similar happened in the following case.

The patient was a known case of rheumatic heart disease NYHA 1. She had an
uneventful caesarean section for foetal distress 4 years back. She Eresented with
premature rupture of membranes at 26 weeks ofprePnancy. She was kept on conser-
vative management awaiting spontaneous onset of [abour. We counselled her about
the risks of Infection in the wake of underlying rheumatic heart disease. All the
liquor had drained. After 1 week she deveéloped mild unexplained tachycardia.
Suspecting the onset of an infection, the woman and her husband were counselled
aglaln, and decision for termination was taken. Labour was induced with misopros-
tol tablet 200 mg orally as the fundal helght was just 24 weeks size. After the second
dose, she went into labour. But another 3 h later; she complained of severe pain and
was In shock. | felt miserable for the decision ofmlsoProstoI for induction and sus-
pected scar rupture. Urgient laparotomy was carried out. We presumed that the lower
caesarean scar had ruptured. At laparotomy, there was 700 m| haemoperitoneum.
The foetus had been extruded into the E)erltoneal_ cavity from a5 cm rent in the fun-
dus of the uterus &FI%. 4.33) with the placenta still in the uterus. The lower segment
which confirmed features su?gestlve of previous lower segment caesarean scar was
intact. The rent was successtully repaired (Fig. 4.3b) and bilateral tubectomy car-
ried out after informed consent. On further questioning in the postoperative period,
the only significant history was of an intrauterine copPer contraceptive device
inserted 6 weeks after the last delivery in a local health centre that had been removed
6 months before the present pregnanc?/. Since the documents of the previous surgery
had confirmed it to be an uneventful lower segment caesarean, | presume the weak-
ening of the upper segment mlgiht be due to [UCD which might have burrowed
deeper than the mucosa or a small perforation sustained during insertion.
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Fig. 4.3 (a) A large rent on the fundus of the uterus through which the foetus was extruded, (b)
The rent has been sutured

_A'similar case was reported by Smid and co-authors [6] in a 42-year-old woman
with twin to twin transfusion syndrome who had a rupture of the posterior wall in
her Bre?nancy. It was presumably due to an unrecognized scar of a displaced
IUCD. Juong and colleagues [4] reported a case that had one-term caesarean and a
dilation and curettage for amissed abortion earlier. She was confirmed to have cho-
riodecidual separation and fever at 21 weeks of pre?nan.cy. Caesarean done at 27
weeks for foetal distress revealed a fundal rupture at a site probabI}/ weakened by
thte previous curettage. The chorioamniotic separation had also started at the same
site.
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Abdalla and colleagues [1] reported a woman at 28 weeks of pregnancy with
progressively increasing pain 1n the lower abdomen. She was taken for laparotomy
given suspected haemoperitoneum. A IarPe 10 cm rent was seen in the posterior
wall. This woman previously had a normal delivery and curettage for a miscarriage.
There was no history suggestive of perforation during the curettage. The uterus
must have become weakened in the posterior wall following the procedure. There
was no other possible cause of rupture identified in their case.

Nishijimaetal. [SLreﬁorted rupture of the uterus in a subsequent p[e,gnancr at 26
weeks in @ woman who nad earlier undergone resection of the interstitial portion of
the fallopian tube for an interstitial ectopic pregnancy.

Thus, rupture can also occur in women whose uterus has become weak at some
place due to previous procedures like curettage, manual removal of placenta, etc. It
I very difficult to anticipate or predict as to which case could have a problem. It is
therefore not wise to advocate an elective caesarean for all these cases. The uterus
could rupture in labour or silently as the uterus distends. It can also happen when
pregnanc?{ Is terminated in the second trimester for some reason. Most of these are
retrospective revelations. Most of these ruptures would involve the upper segment
as aragged rent requiring a hysterectomy. They are also associated with high peri-
natal mortality and maternal morbidity.
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Rupture in a Primigravida

51  Rupture Following Obstructed Labour

The traditional teaching is that muIthrawdae rupture their uterus and primigravidae
go for secondary inertia or arrest of labour or exhaustion. 1 would like to narrate a
case Lhad seen 20 years back in the emergency room. A ermlgrawda was brought
to the emergencx room by her husband and mother. Her hushand had lifted her on
his shoulders. Theirjourney to the hospital had taken 2 days chanﬁlng from bullock
carts to buses from"a nearby state. When the husband seated the woman on the
bench, the woman had the look of death on her face. She could barely move. The
face was expressionless. It had surﬁassed all the possible pain. The eyes were
sunken. She was severelgl pale. She nad not eaten anything for 2 days and was in
labour for more than a ag before undertaking this journey. She had tachycardia.
The blood pressure was 90/60 mm of Hg. Abdomen revealed tenderness all over
with distension and absent foetal heart sounds. She was febrile. Vaginal examina-
tion revealed pus and slough at the vault. Cervix could not be delingated. The head
was high up. 1 have never since encountered a case with such findings on vaginal
examination. After resuscitation laparotomy was_carried out. _Lap[arotomy revealed
a Sloughed off lower segment. The head was visible through it. The lower edge of
the lower seqment was friable and oedematous. The sigmoid colon and bladder
appeared unhealthy oedematous and blue. The foetus was extracted out,

ysterectomy was Carried out. Prolonged continued hladder drainage failed to pre-
vent vesicovaginal fistula. Eventually, she developed a high rectal fistula. Vaginal
examination 2 weeks later revealed only sloughed out tissue everywhere in the pel-
vis with faeces and urine pouring from the vagima. Such agonizing could be the
misery of obstructed labour. How cruel the health system could be which fails to
Prevent_ such a misery that even death would look like a gift. Fortunately, we can
ake pride that the whole health system has improved drastically with the Upgrading
of p_rlmarr centres and community health centres to provide emergency obstetric
services. In this case, the ruPture Was probab(lfy due to pressure necrosis and sIou?h-
ing off of the lower segment due to prolonged pressure necrosis and infection as the
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patient was probably in active labour for nearly 364-8 h. Fortunate are the present-
day residents who vould never see such situations. _ S

Chigbu and colleagues [4] reported ruptured uterus in a primigravida due to
obstructed labour. The woman reported was 40 years old and was in obstructed
labour. She had a rupture of the anterior lower segment with a stillbirth. There was
no history of any previous uterine procedure. o

|t is very rare 1o find a primigravida with obstructed labour going in for rupture
as the uterus goes in for secondary inertia. It can happen when oxytocics are used to
augment labour in them to overcome the secondary inertia not realizing that there is
obstructed labour due to either malposition or cephalopelvic disproportion.

5.2 Rupture of the Posterior Wall

| would like to narrate the following case Just to bring out that the birth attendant
who persists and tries to deliver with undue fundal pressure failing to recognize
obstructed labour can do a lot of harm. _

A primigravida was referred from a health centre late in labour.

She had been in labour for nearly 16 h before she presented. At admission, she
was exhausted and dehydrated and had tachycardia. The blood Bressure was normal.
The abdomen revealed features of obstructed labour with a big baby. The foetal
heart rate was L1Q/min. There was secondary inrtia. Vaginal examination revealed
vertex at 0 station with a large caput reaching till introitus and irreversible mould-
ing. There was thick meconium stained Ilguor., An emergency caesarean section was
performed. The peritoneal fluid was blood stained (200 mlg. he lower segment was
stretched. The caesarean section was uneventful. An asphyxiated foetus weighing
3.5 kg was bom. The uterine incision was sutured. On examining the posterior sur-
face of the uterus near the fundus, we observed 3 cm area of a bruise with slow 0oze
(Flgr. 5.1). The same was sutured. _ _

he woman later confirmed the use of continued fundal pressure by the birth
attendant in an overenthusiastic effort to deliver the patient. I'have never imagined
such a goss_lble fate after fundal pressure. It was an eye,opener. Fundal pressure
should be discouraged by all means. Rupture of the posterior wall in the absence of
previous surgery like myomectomy, etc. is extremely rare. Rupture invariably occurs
In the anterior wall being the thinnest or in lateral wall in a multigravida with
neglected labour, Abdallaand colleagues [1] reported a woman with increasing pain
and features of free fluid and falling haemoglobin at 28 weeks of_{)re nancy. The
foetus was doing well. Laparotomy revealed a posterior wall rent with
peritoneum. They could not identify any cause. o

Matsubara and co-authors [6] réported an interesting case. A 27-year-old primi-
?rawda had presented at term with irregular uterine contractions. A’hard mass was
elt anteriorly which was diagnosed to be thinned out bulging anterior uterine wall
with foetal parts in it. An incomplete rupture was confirmed by caesarean section.
Long-standln? sacculation of the uterus was proposed to be the reason for thinning
and incomplete rupture.

1 ofhagmo-
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Fig. 5.1 Rhoto%_raph
showing disruption due to
bruising at the fundus of
the uterus

~ Rupture of the mid posterior wall of the uterus was reported b}/ Takedaetal. [12]
inaprimigravida at 32 weeks of pregnancy. She had undergone uterine artery embo-
lization for a cervical ectopic pregnancy 4 years earlier. A similar case o ruBture
was reported [13] in a woman pregnant after uterine artery embolization for fibroid
uterus. She was also found to have abnormal placentation in the form of placenta
percreta invading through the layers at the site of rupture.

5.3  latrogenic Extraperitoneal Disruption of Uterine Artery
Due to Instrumental Delivery

| would like to narrate one more case with iatrogenic cause. The second gravida
with previous normal delivery was admitted in labour. The pregnancy was otherwise
uncomplicated. There were no comorhidities. The labour progressed well, but in the
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second stage, the descent of the head was a little delazed. |t was slightly mal-rotated
head at +Z station. The estimated weight was 3.2 kg. There were no features of
cephalopelvic dISprOi)OHIOﬂ. In an enthusiastic atteth to deliver, the registrar had
applied low forceps. It was a difficult delivery. The ba Ywas bom alive but had low
Ai)_gar score at birth. There was a deep tear in the left lateral vaginal wall. There was
a linear tear in the cervix on the left side, The registrar had sutured the same. The
patient did not require any blood transfusion. Two days after delivery, she appeared
pale. The pulse was a 100 per minute. The blood presSure was normal. Examination
of the abdomen revealed a large oblique mass on the left side from above pubic
symphysis occupying the left iliac fossa. Vaginal examination and scan confirmed it
to be a'left broad Iltgament hematoma. _

Since she was stable, the woman was managed conservatively. Broad-spectrum
antibiotics were administered, and two bottles of blood were transfused. There was
no further droP in the haemoglobin. There was no pyrexm. After 10 days the hema-
toma size started shrlnkm%_be_commg firmer, and after 3 months, it got completely
absorbed, _Thou?h trulfy this is not a ruptured uterus, | have described the case
because it is rupture of the uterine artery on the left side probably due to the direct
extension of the cervical tear. It is possible that the apex was not visualized properly
at the time of the_[)rlmary suturing of the tear. The woman was lucky that the hema-
toma contained itself to the broad Ilgament and was self-limiting’ because of the
tamponade effect. However, it is a matter of great concern as it added to the morbid-
IL?/ and the need for the transfusions, and it also extended the hospital_stay.

nfortunately, we don’t have her follow-up of subsequent pregnancies as it is'a
matter of worry that she might rupture her uterus during labour'in the subsequent
pregnancy.

5.4  Rupture Following Induction of Labour

It is indeed rare for a p[lmlﬂgayld,a to rupture her uterus. Most often there is an iat-
rogenic element including the, |n{_ud|0|ous use of oxytocics. The following case is
just to bring out how communication gaps can prove dangerous.

A primigravida was admitted at 41 weeks of pregnancy. On examination she was
normotensive. She was not anagmic. There were no” comorbidities. Abdomen
revealed single foetus in right occipito-anterior ?osmon with adequate liquor, good
foetal heart Sounds, and an estimated weight of 3 kg. Ultrasonography confirmed
the same. The pelvis was normal. The Bishop score was 4. We planned induction of
labour. The cervix was ripened with prostaglandin E2 gel. Atter 12 h the Bishop
score was favourable. 25 micrograms of misoprostol were administered vaginally
4th hourly. After two doses she was in established active labour. Membranes were
ruptured artificially at 5 cm dilation. The liquor was clear. The vertex had descended
to -1 station. After about 3 h she complained of severe sudden pain lower abdomen
and shoulder IIP pain. The pulse had risen to 120/min, and blood pressure was 90
systolic. The uterine contractions had ceased. The abdomen was diffusely tender,
and the foetal heart sounds were no longer heard. There was bleeding from vagina
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noted. Suspecting rupture she was taken for urgent laparotomy. There was rupture
of the lower segment, and the foetus was in the abdominal cavity. There was 11 of
haemoperitonetim. The foetus was extracted and the lower segment was repaired.
On criticall a_nali/sm the case, it was observed that the third dose of misoprostol
had been administered by the staff nurse within half hour of the artificial rupture of
membranes because the dose was due. It is very important to understand and delay
the administration of the due dose of prostaglanidins if the contractions are moderate
and artificial rupture of membranes (ARM) has been done because ARM would
further augment the contractions. It was very tragic and a wake-up call for the whole
team. The labour had got further enhanced after rupturing of membranes and not
realizing the third dose of misoprostol had been administered b;{ the staff nurse as
there were no written instructions not to do so. In service hospital where the doctor-
patient ratio is poor and the nurses are carrying out the administration of drugs, the
Instructions should be spelled out clearly. Any communication gap between the doc-
tors/residents and the other members of the team administering drugs could prove
very costl¥ to patient care. After this incidence we developed Safety strategies and
protocols for administering inducing agents.

Chen et al. ,recentI}/ Pu lished a systematic review [2], The authors concluded
that vaginal misoprostol was very effective in achieving delivery within 24 h but
was found to have a high risk of hyperstimulation and foetal compromise compared
to oral misoprostol or mechanical method of induction. _ o

Thus, one has to be ve(riy careful while using prostaglandins for induction of
|abour even in a primigravida.

Mourad and colleagues [9] reported a 23-year-old woman who ruptured her
uterus after Premature rupture of membranes at'32 weeks of pregnanc% even before
she went in Tor established labour. There was no induction of labour, They could not
establish a cause. Mishina and colleagues [7] reported another interesting case.
Thei diagnosed a large defect in the fundus of the uterus of a primigravida at 32
weeks of gestation who complained of severe abdominal pain. The cause for the
weakening of the myometrium could not be established.

5.5  Rupture Due to Uterine Malformations

Malformations of the uterus have been found to increase the risk of rupture. The
condition can be diagnosed early in symptomatic women with imaging. We came
across a primigravida at 10 weeks of pregnancy with abdominal Faln. She had con-
tinuous moderate pain on the right side. She was otherwise stable. Sonography
made us suspect a rudimentary hom pregnancy. Laparotomy revealed unruptured
cornual pregnancy of a rudimentary horn. The noncommunicating horn with preg-
nancy was excised (Fig. 5.2). ,
|fmissed in early pregnancy, the horn may eventuall;F rupture as happened in the
following case._A%rlml ravida presented at 16 weeks of amenorrhoea with features
of haemorrhagic shock. There was haemoperitoneum and diffuse tenderness in the
abdomen. Laparotomy confirmed a ruptured cornual pregnancy. Comual resection
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Fig. 5.2 (a) Unruptured cornual pregnancy, (o) The rudimentary horn was a noncommunicating
type, (c) The same was excised



References 49

was done. Interstitial ectopic pregnancy is a close differential diagnosis in a woman
presentm? around 14-16 weeks with"shock and haemoperitoneum. Spontaneous
rupture of comual or interstitial pregnancies would typically occur around 14-16
weeks of pregnanci/,.The location of the round Il(?ament helps in differentiating
between the two entities. The round Ilgzament would'be medial to the rupture site in
interstitial pregnancies. There are umpteen cases reported in the literature of rupture
of comnual pregnancy. Diagnosis before rupture is possible with MRI, and manage-
ment with minimally invasive surgery has been reported [5, 111:
_ Mizutamari and colleagues [8ﬁreported yet another interesting case of a defect
in the fundus near the cornual region of a primigravida with an unscarred uterus at
32 weeks. The woman was asymptomatic. Imaging diagnosed a defect with bulging
amniotic membrane. Emergency caesarean section was performed. There was per-
foration near rlqht cornual region. Follow-up hysterography diagnosed an arcuate
uterus. The focal thinning of myometrium in'the comual region was proposed to be
due to Mullerian abnormality. R

Chen and colleagues [3] reported an unusual case of a primigravida. The woman
was a known case of endometriosis and had presented with excessive intermenstrua
bleed. She was found to have a ruptured endometrioma of the posterior cervicovagi-
nal junction that had ruptured and was bleeding. The same was evacuated and
repaired. In the subsequent pregnancy during labour, she had a rupture of this poste-
rior cervical wound that extended to the lateral wall ofthe lower segment. In the case
reported bY Nikolaou et al. [10], a 33-year-old primigravida was suspected to have
ruptured uterus at 28 weeks of pregnancy on the basis of abnormal foetal heart rate

attern and haemoperitoneum. Laparotomy revealed a large fundal rupture.
istopathology of the hysterectomy specimen had confirmed an adenomyosis.

Thus, a primigravida could rupture her uterus when there is a malformation of
the uterus with “pregnancy in the noncommunicating rudimentary horn. It is
extremely rare to develop rupture after obstructed labour. Injudicious use of labour-
inducing agents poses a risk of hyperstimulation and could result in rupture. Most
of the ruptures in the primigravida are associated with poor perinatal outcome.
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Rupture of The Uterus Weakened by
Myomectomy Scars

6.1  Rupture Following Open Resection of Myoma

Fibroid uterus is a known cause of infertility as well as recurrent ?reterm |osses.
Myomectomy in selected cases improves the pregnancy rates as well as outcomes.
However, thére is an increased risk of rupture in subsequent pregnancy attermorin
|abour, more so in cases where the cavity had been entered or where extensive mR/o-
metrial tunnelling had been done. So thiese pregnancies are well-anticipated volca-
noes. | can never forget this case | encountered about 18 years back. A third gravid
woman was admitted to our hospital, She had previous two preterm deliveries; both
the babies had died in the neonatal intensive care unit due to extreme prematurity.
She was found to have a large fibroid for which she had undergone mxomectomy,
before conceiving the third time. The documentation was unequivocal. A large ante-
rior wall intramural myoma had been removed. The uterine cavity had been opened.
She was under close supervision from the begmmngz_ofthls pregnancy. We admitted
her at 28 weeks of pregnancy. We planned an elective caesarean section for her at
34 weeks of pregnancy (end of the same week of the fateful day). There were no
antenatal complications. The foetus was growing well. All investigations were nor-
mal. Anaesthetists had been consulted, and blood availability had been ensured.
Elective caesarean section was scheduled in 2 days time. On a fateful night, she
complained of shoulder IIR pain and epigastric pain. The blood pressure was nor-
mal. There was mild tachycardia. Before one could recognize and realize, the
abdominal examination revealed foetal bradycardia. She was in the operation the-
atre within 10 min, but alas it had become a full-blown rupture. The foetus had been
extruded into the abdominal cavn?/, and there was large rent in the upper segment.
She lost not only the baby but also her uterus. She had an otherwise uneventful
recoveQ/. | still remember clearly the bed on which she had stayed all this while. It
was indeed very agonlzmq. |t makes me wonder why God is so cruel to a few. Why
a few women come very close hut never get to mother a child? It leaves me wonder-
|n%| about the mysterious, powerful universal force that operates and limits human
endeavour.

© Springer Nature Singapore Pte Ltd. 2017 51
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Lenihan and coIIeagues,E reported a case where shoulder tip pain was the only
symptom alerting about a likely rupture in a patient who was under epidural analge-
sia during labour.

6.2  Rupture Following Previous Laparoscopic Myomectomy

Advances in science and technology with easy aCCGSSIbIh'[Y, affordability, and avail-
ability of artificial reproductive technology ‘and minimally invasive sur?ery have
Proven to be ahoon to a few helping them enjoy motherhood. However, at the same
ime, it has added to a whole new list of morbidity and mortality due to Problems,of
abnormal placentation and hl?her age group-related medical problems. | would like
to narrate the following case recentIY encountered; another case as a testimony to
the mystery of the powerful universal force. A 38-year-old woman had conceived
with in vitro fertilization procedure. She had heen infertile and undergone treatment
for many years. She had been diagnosed with endometriosis and myoma uterus.
Laparoscapic myomectomy of an anterior wall fibroid along with adhesiolysis was
performed on her 2 years prior. She presented at 28 weeks of pregnancK with pain
abdomen to our hodpital. There was no bleeding from the vagina. She was not
hypertensive. It was a singleton pregnancy. The resident duty team and the bUﬂI.OF
consultant had seen and managed the case. At admission the pulse was 110/min.
Blood (Pressure was 120/70 mm of_H%. The patient was pale. Her BMI was 35,
Morbid obesity obscured the abdominal findings. Contour was well made out, and
foetal heart was difficult to localize cllnlcallﬁl. Foetal heart activity was localized
and confirmed to be normal on sonography. The uterus was not tense. We transfused
two hottles of whole blood as she was Severely anaemic. After 4 h suddenly the
patient collapsed, with the low volume pulse of 120/min and blood pressure not
recordable. She was severely pale. Abdominal examination revealed diffuse tender-
ness. Bedside ultrasound examination confirmed foetal demise and intrauterine
death and free fluidin the peritoneal cavity. Even before the patient was wheeled in
for laparotomy, she arrested and died. Such a drastic happening is an agony. On
crltlcaII_Y analysing the case, | realized there must have been concealed abruption to
start with, which explains the Paln and pallor but a live foetus at admission. The
rising intrauterine tension must have resulted in rupture through the myometrium
weakened due to Iaparoscoplc.myom_ectomy. The resulting rupture must have
resulted in sudden brisk exsanquination in an already pale and compromised patient,
Itis ver |mi)ort_ant to have a high index of suspicion of abruption in unexplained
pain and pallor in the presence of a live foetus. A high index of suspicion is also
needed for rupture in cases with laparoscopic myomectomy even though the docu-
ments may confirm that the cavity has not been”opened. Whether this case started
rupturing right at admission is contentious because the foetus was alive. Usually,
rupture occurs near term or in labour in a woman who have had a myomectomy.
Rthure can ?et Initiated earlier even before she is in labour if the intrautérine tension
IS high. Multiple pregnancies, polyhydramnios, and concealed haemorrhage as
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possibly, in this case, can increase the intrauterine tension. The increased intrauter-

Ing pressure can result in rupture of the uterus at the site of weakened myomec-
tomy scar.

6.3  Literature Review of Rupture After Myomectomy
and Discussion

Many authors have reforted a rupture in the third trimester after laparoscopic
myomectomy [3, 9, 11], Matsunaga et al. [6] reported a woman at 28 weeks of
pregnancy with a defect of previols myomectomy scar. The defect was sutured
%91 thekpregnancy was continued. Elective caesarean section was carried out at
weeks.

Sutton and co-authors &10] re_Ported a 44-year-old woman with previous fundal
rm{]omectomy who presented with acute pain abdomen. The diagnosis was estab-
lished 12 h after admission when an emergency classical caesarean was done to
deliver a live foetus. Dim and co-authors [2] reported yet another mte_restmg case
where a large fundal rupture of the uterus was diagnosed in a primigravida. She had
u]ptder cine adenomyomectomy 11 months prior. The rupture was diagnosed 12 h
after delivery. . _ .

Bemardi et al. [1] studied the outcome of laparoscopic myomectomies and
reported a uterine rupture rate of 10%. In the study by Tian and colleagues [12], the
finding of scar defect was higher after laparoscopic myomectomy compared to
transabdominal myomectomy where none of the cases had a defect. The authors
have therefore recommended limited use of electrocautery during laparoscopic
myomectomr. Pistofidis and coIIea?ues [8] analysed the seven cases of uterine rup-
tures after [aparoscopic myomectomies “reported to the Board of Endoscopic
G)(]r_\aecologlcal Surgery over a 13-year period. They observed that haemostasis was
achieved by bipolar diathermy alone in nearly 30 % of the cases. 86 % of cases were
likely to have been exposed to over diathermy. Two-layered closure of the bed with
sutures had been performed in only 14% ofcases. The interval between myomec-
tomy and pregnancy was about L4 years. Uterine rupture was mostly seén after
34 weeks and during labour in about 14% cases. _

In areview of 19'cases of rupture of the uterus after Iagaaroscoplc myomectomy,
Parker and colleagues [7] found that 17 cases had use of cautery durln? myomec-
tomy. The_authors recommended limited use of cautery and layered closure with
suture during laparoscopic myomectomy. In the case reported by Kislei and col-
leagues 14], the_ woman experienced acute pain in the abdomen and went on to
develop Toetal distress as early as 23 weeks of pregnancy. She had undergone lapa-
roscopic mﬁomeptomyayear,earller. _ o

Thus, a high index of Suspicion of ruptured uterus in subsequent pregnancies is
needed in a woman who has undergone a myoma removal procedure. It is important
to be vigilant for symptoms of pain including shoulder tip pain as a warning
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symgtom. Prompt laparotomy when rupture is suspected would reduce the maternal
mornidity and perinatal mortality.
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Rupture Due to Gestational
Trophoblastic Disease

A woman was admitted with a diagnosis of molar pregnancy in her third pregnancx.
She presented in her 4th month o pregnancy due to spotting from the vagma. t
admission, she was mildly anaemic. Abdomen revealed a uterine size of 32 weeks
with no foetal parts. SonoHraphy confirmed a complete mole. She was planned for
elective evacuation after all the preoperative investigations were done. A consultant
uneventfully completed the suction evacuation. 2 1 after the %rocedure, she was
found to be tachypneic and pale. Her pulse was 120/min, and blood pressure was
90 mm of_I_-I? systolic. She had tachypnea and dyspnea. Abdomen appeared dis-
tended. Initially, | thought that she has %one in fOr adult respiratory distress syn-
drome due to metastases of the mole, but the abdominal distension was not fitting
into the d|a1gn03|s. | decided to do a scan, and to my surprise, | found that the uterus
which was found to be 12 weeks size showed a possible invasion by the molar tissue
on the anterior wall. We took her up for laparotomy as in spite of resuscitation her
condition did not stabilize, _ _

There was a 3x4 cm irreqular perforated area on the anterior wall through which
molar tissue was protruding (Fig. 7.1), and there was brisk bleeding from the par-
tlallw ruptured myometrium, _ _

e proceeded with hysterectomy. | presume that it was not perforation at the
procedure of evacuation, but the invasion of the myometrium by the molar tissue
(confirmed so by histopathology) which caused the weakening, and the brisk bleed
got precipitated following the handling during the evacuation procedure. She later
required chemotherapy due to persistent trophoblastic disease.

The followm% case once again makes me wonder why a few women are not fated
to have their children. She was a case of the recurrent mole. In the first pregnancy,
the mole was evacuated uneventfully, and the follow-up was uneventful. In the sec-
ond conception after 2 years, she was diagnosed with repeat molar pregnancy. The
same was evacuated, but she developed the persistent ?estatlonal trophoblastic dis-
ease and feature suggestive of an invasive mole in the uterus. She underwent chemo-
therapy. There was complete clearance with undetectable phCG levels for nearly 2
years.” She attempted pregnancy again. This time, she presented at 10 weeks of

© S[E)ringer_ Nature Singaﬁore Pte Ltd. 2017 5
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Fig. 7.1 Intraoperative photograph showing molar tissue perforating from the fundus of the uterus

pregnancy in shock with haemoperitoneum. Urgent laparotomy confirmed rupture
of the uterus with invasive molar tissue. Hysterectomy was carried out. She under-
went mthdruq chemotherapy (EMA-CO re?lmen). | has been now two years, and
her (3hCG levels have been undetectable for the last 6 months.

Bruner and colleagues [2] reported a woman who presented with rupture due to
estational trthobIastlc nedplasia L month after the evacuation of molar pregnancy.
heir patient had only tachycardia. She was neither very pale nor had low blood

pressure. The diagnoSis was confirmed on contrast CT scan of the pelvis which
confirmed blood around the heterogeneous uterus. o .

Boufettal and Samouh [1] reported a multigravida admitted in_haemorrhagic
shock due to rupture of uterus filled with molar ?regnanc?/. Sanchez-Ferrer and col-
|leagues [5] reported another mterestm? case of complete_hydatidiform with twin
live foetus. Histopathology and other techniques proved it."Since the twin foetus
was alive and morphologically normal and had a normal karyotype, so the preg-
nancy was opted to be continued after.cpunsellln?. However, she had rupture of the
uterus at 15 weeks of pregnancy requiring a hysterectomy. She later required che-
motherapy for the persistent trophoblastic disease. In yet another case reported by
Ozdemir et al. [4], the woman R/cesented with features of rupture due to placenta
percreta at 21 weeks. She had two previous molar pregnancies for which suction
evacuation and curettage had been done. The rupture was managed by suturlngz with
two layers. The abnormal placentation in the index pregnancy could be due to the
curettage or may be due to the gestational trophoblastic diseaSe causing weakening
of the myometrium.
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Kaczmarek and co-authors [3] reported intrapartum rupture and foetal death in a
woman who had heen earlier treated with chemotherapy for gestational trophoblas-
tic neoplasia with chemotherapy. Though this case has been reported nearly 20
years back, it is worth mentioning for the rarity and for bringing out the need for
vigilance in such cases during subsequent pregnancies, _ _
_Thus, one has to be vigilant about ruptured uterus in a woman with an on?omg
invasive mole as well as & woman who has had a previous gestational trophoblastic
disease where the invading molar tissue might have weakened the uterus and can
rupture in subsequent pregnancy and labour.
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Ruptured Uterus in Gynaecological
Situations

Perforations after surgical abortions or curettage are complications that most of the
?ynaeqologllsts would have come across and mana?ed. Fortunately, the perforations
ollowing illegal abortions with injuries to interna or?ans and frank peritonitis are
on the decrease with the advent of medical methods of abortion.

: As a special mention, | would like to bring out two rare presentations of rupture
uterus.

| got a call from the emergency operation theatre by the registrar ofsurger . They
had opened up the abdomen of & 50-year-old postmenopausal lady admitted with a
diagnosis of peritonitis. One litre of pus had been drained. They found a rent in the
anterior wall of the uterus. All other organs were normal. The patient was under
general anaesthesia in the supine position. There was no way to gather any more
Information. There was a 2 cm ragged rent in the anterior wall (Fig. 8.1). There was
no obvious growth protruding from the rent. I decided to proceed with hysterec-
tomy. When'l was clampm%t_o reach the cardinal ligaments, | realized thaf it is an
advanced cancer cervix with induration of the cardinal ligament. Fortunately vesi-
covaginal plane was free. I could accomplish total hysterectomy and kept my fin-
gers crossed that there should be no reactionary haemorrhage or infection. The
cervix had an indurated growth. Fortunately, she had an uneventful recovery. The
histopathology confirme s?uamous cell Carcinoma of the cervix. She received
Postoperatlve radiotherapy after complete wound healing. The learning point for all
hose in the emergency room is to have the cervix evaluated by a clinical examina-
tion in every woman ith a surgical problem.

A similar case was reported by Shapey et al. [5], An 84-¥9ar-old woman was
diagnosed with ﬁerltonltls. She was susPected to have diverticulitis of the colon. But
at laparotomy, there was Ferforatlon of the anterior wall of the uterus which was due
to a large leiomyoma of the posterior wall that had undergone hyaline Qhan?e.

In yet another case of a 46-year-old woman diagnosed with peritonitis, Taparot-
om(}/ revealed a necrosed perforated anterior wall which was confirmed to be due to
endometrial carcinoma by histopathology [2].
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Fig.8.1 The hysterectomy specimen of the woman with peritonitis showing perforated uterus due
to pyometra that occurred due to underlying cancer of the uterine cervix

Weng and colleagues [99 reported a 71-year-old woman with abdominal sepsis.
Lagarotomy_ revealed a ruR ure of the anterior wall of the uterus that was confirmed
to be due to infarction of the myometrium. It was probably due to comorbid medical
conditions that had caused atherosclerosis of uterine arterioles and ischaemia.

The following case | encountered was a very rare manifestation. A 42-year-old
woman J)resented with severe pain in the lower abdomen. She was a known case of
a fibroid uterus. She was asymptomatic. She had been following up. The fibroid was
about 8 cm for the last 2 years. It was arising from the anterior wall. During the
gresentatlon with acute pain, there was tachycardia. Her blood pressure was normal.

he was not anaemic. Abdomen revealed tender lower abdomen with ?uardlng.
There was an ill-defined mass in the hypogastrium. We initially thought there 1s
degeneration of the myoma. She was admitted and managed with parenteral analge-
sics. However, her symptoms and signs did not settle. So the decision for surgery
was taken. On opening the abdomen, there was minimal reactionary fluid in the
abdomen with flimsy omentum adhesions to the uterus. The leiomyoma had perfo-
rated from the anterior wall of the uterus (Fig. 8.2). A total abdominal hysterectomy
was carried out. There was no evidence of any malignancy. _

Peng et al. [KS] reported a nulliparous 39-year-old woman with acute internal
bIeede and utérine masses. Laparotomy confirmed a rupture at the Ipos_terlor
cervical-uterine junction. The uterus was extremely enlarged with several leiomy-
oma and adenomyaosis of the posterior wall. There was no history of prior surgeries
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Fig.8.2 (a) Intraoperative photo%raph showing the perforating leiomyoma, (b) The hysterectomy
specimen showing the perforated leiomyoma
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or curettage. Ramskill and co-authors F4] reported a uterine rupture secondary to a

flbbrot!d in"a 33-year-old woman in [abour. She had no previous surgeries or

abortion,

~ Spontaneous rupture of a degenerated fibroid was reported by Tan and Naidu [8]

in a 31-year-old woman after 9 weeks of delivery. She had presented with severe
ain abdomen. Imaging confirmed a posterior wall fibroid with a lot of free fluid.
xploratory laparotomy confirmed the rlgature and bleeding from it. Myomectomy

and suturing were successfully performed. _ _

Bastu etal. [1] reported a 48-year-old nulliparous woman with acute pain abdo-
men. At laparotomy, she had 2 litres of haemaoperitoneum and a large fibroid (smooth
muscle tumour of unknown malignant potential) which had undergone cystic degen-
eration and had ruptured. Takai and coIIeagues reported a similar case ﬁl, _

Shashoua and colleagues have reported rupture of the uterus due to Ischaemia
three months after uterine artery embolization. The women required a hysterec-

tomy [6].

_ %LES] rupture uterus could happen outside the setting of pregnancy or labour. It
invariably presents with features of acute abdomen thouigh there may not be associ-
ated hypovolemia due to haemorrhage.
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Management and Complications

Management of ruptured uterus depends on the cause, the presentation, the need to
preserve the uterus, and the part of the uterus involved in the rupture.
~ Resuscitation is a very important first aid and must be initiated as soon as rupture
I suspected. Effective resuscitation to keep the blood pressure above 90 mm of Hgi
systolic is a very important step to prevent postoperative comrllcat_lons. Initia
resuscitation with crystalloids (maximum up to L5 Lin 1h,1 and blood is necessary.
Overuse of crystalloids without blood would result in dilution and consumption
coa%ulop,a,thy, compounding the bIeedln%. However, resuscitation and preparation
for Oefinitivé surgical management should be carried out parallel. Delay beyond 1h
from dla(l;noms IS likely to result in the life-threatening sequel and even dedth. With
abnormal foetal heart'rate pattern in a woman with a previous caesarean scar in
|abour, the time delay beyond 15 min to a half hour would result in perinatal mortal-
ity. It1s |mﬁortant to ensure round-the-clock availability of blood, anaesthetist and
operation theatre facility, and skilled obstetricians before planning the delivery of
women with higher risk of rupture like women with a prevmusI%/ scarred uterus,
Most of the Tuptures associated with previous lower segment caesarean sections
have a subacute maternal presentation with the rupture restricted to the lower seg-
ment. Most of these are amenable to repair. Repair should always be attempted and 1s
most likely to be successful when the rupture is restricted to the lower seqment and is
afresh rupture. Inastudy period of 10 years, Alemayehu and co-authors %1] observed
that 98 % of cases with rupture were successfully repaired by the doctors even though
theY were nonspecialized doctors. The authors frther observed that the maternal mor-
tality increases sevenfold if there is more than Lh delay in definitive treatment.
ne needs to keep in mind the recurrence of r_uEture In subsequent pregnancies
Eshkoli and co-authors [3] observed a recurrent risk of rupture to be 15%. Fox et al.
ﬁ] studied the outcome of pregnancies with previous ruptures and observed that
hose who had a dehiscence of scar in the previous pregnancy or labour had a higher
risk of repeat dehiscence at 7.5%. However, they observed that management of
these patients with standard protocol by repeat elective caesarean sections would
not increase the maternal or perinatal morbidity or mortality.
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In situations where there is associated colporrhexis or extension of the rupture to
the lateral wall, a hysterectomg might become necessary. In a p%pulatlon-based
study spanning over23 years, Charach and Sheiner [2{ recorded 164 ruptures and
observed that the woman is hkely to have a hysteréctomy if she is subjected to
relaparotomy, if there is an extension of a tear to'cervix or fornix, if there is contin-
ued bleeding requiring multiple transfusions, and if she is a multiparous woman.

Ruptures involving the upper segment invariably merit a hysterectomy. Similarly,
tears of the lateral wall mvolvm% the uterine artery or bleedln? into the broad liga-
ment are also likely to require a hysterectomy. Repair can be attempted if the tear is
linear, but future pregnancies should be avoided as the risk of subsequent rupture is
Very hlqh, and so tubal ligation should be performed along with repair after counsel-
ling. Ifthe rupture is due to an invasive mole or the margins are ragged, and there is
a10ss of tissue, h}/sterectomy becomes necessary.

Caesarean hysterectomy is a skilled procedure. The sur?ery needs to be very fast.
Preoperative urinary catheterization is must to not only rule out bladder rupture but
also aid in the diagnosis of urinary tract injuries during the surgery as the chances
of urinary tract injuries are high during caesarean hysterectomy, and of course, urine
output during the surgery is an important measure of effective maintenance of cir-
culation. In women suspected with a rupture, the abdomen should be preferably
opened by vertical midline sub-umbilical incision. After the foetus and placenta are
extracted from the abdominal cavity, the uterus should be delivered out and inspected
for the site and size of ruPture, the condition of the edges, the involvement of the
uterine arteries, and the b eedln% from the edges, as also for broad ligament bleed-
ing in situations involving the lateral wall and'the uterine arteries.

One needs to keep in mind that engor%e_d distended vasculature ofpre?nancy can
result in brisk bleeding and there is a higher chance of retraction of the uterine
artery. Though working at the level of the abdominal wall with the enlarged uterus
and tissue oedema makes the exposure and the identification of the tissue plane
easier, One also needs to regard the fact that ruptures older than 12 h are likely to be
associated with ogdema of the ruptured edges and are likely to result in cut through
makm? the repair difficult. Rupture following obstructed or neglected labour is
likely to be associated with thinned-out friable edges and sometimes infected edges
making any attemﬁt at repair futile and frustrating. . . o

The caesarean nysterectomy typically starts with clamping, cutting, and Ilgatmg
the tubo-ovarian ligaments. The ovarigs should be preserved. Tissue oedema an
enqorﬁed vessels pose a serious threat for making the ligature loose so they should
be % tened securely. The next clamp is in the structures of broad ligament includ-
ing. the round ligament. The utero-vesical fold of peritoneum is ‘identified and
incised to push the bladder down. o

In situations where the utero-vesical fold has been already incised to perform
lower segment caesarean section, the first step could be to clamp, cut, and ligate the
round ligaments. The urinary bladder is further pushed down. One has to be careful
at this step as the lower segment may be thinned out friable or the bladder itself may
be oedematous and pulled up especially in cases with lateral wall ruptures following
neglected labour. During pregnancy, the venous plexuses supplying the bladder are
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engorged and prominent and might bleed when pushing the bladder on the sides.
Clamps are now applied at the level of the isthmus to the uterine arteries. The uter-
ine arteries have a tendency to retract on cutting so the pedicle should be kept thick
and double clamping may be necessary at the P_rommal stump. This drasticall

reduces the blood loss. The tubo-ovariari ligament is then clamped, cut, and Il?ate .

After uterine artery ligation, progressively medial clamps are applied 1para lel to
the uterine cervix onthe cardinal ligament and then the vaginal angles. The cervix
can be felt as a bulge or with a fln,?e.r guided within the caw?y of the uterus from the
tear. Sometimes cervix may be dificult to identify when the uterus gets avulsed or
when the rupture has halpﬁened in the second sta%e_. If the patient iS in shock and
poor circulation, subtotal hysterectomy may be sufficient if that serves the purpose
of haemostasis as it saves a lot of time. ~ ~ o _

In a subtotal hysterectomy, after the uterine artery ligation, we need to direct the
next clamp, towards the lower segment or the cervix. The same can be cut with a
knife and the cervix is sutured anteroposteriorly. ,

The other technique is “cut and go” where serial clamps are applied and cut
from the tubo-ovarian ligament downwards till the uterine arteries to achieve
quick arrest of bleeding. The clamps are replaced by ligatures after all the clamps
have heen applled above downwards. However, thi$ has the disadvantage that not
all the laparotomy traYs will have so many clamps readily available and too many
clamps may create clutter in the operative field and an% jumping clamp could
make the situation worse and result'in a struggile to hold Dack the pedicles. Once
all the_pedicles have been ligated, one should double-check for any bleeders.
There is a higher risk of |n{ury to the urinary tract durln? surgery. Blind haemo-
static sutures without skele onl,zm_?, and identif mg the bleeder in the broad Iaga-
ment or near the vault Fose a significant threat to the ureters. Guiding the hand to
|ift the posterior leaf ot broad ligament after identifying the ureter and ensurln? It
is away from the field can grevent such inadvertent injury to the distal third of the
ureter.” If there is any doubt about bladder |nte?r|tY, It can be checked by retro-
grade filling with methylene blue or opaque sterile fluid or intravenous indigo
carmine injection. If the haemostasis is good, closm% blood pressure is normal
and there is no feature of consumption coagulopathy, then usually intraperitoneal
drain is not necessary. _ _

The complications of rupture of the uterus include shock, acute tubular necrosis
of kidney consequent to the shock, consumption coagulopathy, hyﬁoxu: brain dam-
age, ischaemic necrosis of the posterior pituitary, and sepsis. Quic ex_san?umatlpn
can cause death. Multiple transfusions can further compound the situation with
acute lung injury, pulmonary oedema, and haemolysis. There is a high risk of throm-
boembolism due to anaemia, prolonged surgery, immobilization, hypercoagulabil-
ity of pregnancy, and suPervenlng Sepsis. _ _

Effective and prompt resuscitation, definitive surgical treatment without delay
broad-spectrum antibiotics, and prompt but prudent use of blood and products will
prevent most of these complications. Prolonged catheterization and rest to the blad-
der may be necessary depending on the cause of rupture and the intraoperative con-
dition of the urinary blaader.
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Remote complications include anaemia, chronic pelvic pain, psychological
trauma, and the sequel-like Sheehan syndrome. Urinary fistulae can’ form in a
woman who has had neglected labour prior to rupture. o

A hl_%h index of suspicion, early recognition, prompt resuscitation, prompt sur-
gery without delay, and gentle handling of tissues would reduce the mortality and
morbidity. Intensive monitoring in the post operative period, appropriate replace-
ment of fluids, blood and components, and antibiotics is necessary for smooth
recovery. Early recognition and appropriate treatment of threatening complications
would furtherreduce the mortality and the long-term morbidity.
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